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ABSTRACT

Extensive research has determined breastfeeding provides widespread benefits, including
protection against disease for a newborn, decreased postpartum complications for a mother, and
a cost-effective safe lifestyle choice for the environment. The American Academy of Pediatrics
(AAP) recommends exclusive breastfeeding for six months as the normative standard for infant
feeding (Eidelman et al., 2012). Likewise, The World Health Organization (WHO) has
reaffirmed the AAP’s Breastfeeding Policy and states “breastfeeding is the normal way of
providing young infants with the nutrients they need for healthy growth and development”
(WHO, 2011). In the Neonatal Intensive Care Unit (NICU), the choice to breastfeed is affected
by many factors including parental stress, access to lactation consultant education, and the health
of the critically ill newborn.
Researchers have exhausted literature and concluded no tool exists to measure the factors
that influence a woman’s decision to breastfeed an infant in the NICU. Therefore, the
investigators created a 32 item questionnaire to measure factors affecting breastfeeding. The
original long-form tool was created and a preliminary round of data was collected. The Texas
Health Fort Worth (THFW) team used regression and factor analysis to create a short-form
measure with 15 items. This new short-form tool was distributed amongst the same population of
mothers with infants in the THFW NICU. Finally, the tool’s psychometric properties will be
analyzed and with success, this tool can be administered to mothers across the nation to
determine barriers to infant feeding in the NICU.
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Reliability of the Short Tool in Measuring Infant Feeding Factors Among Mothers of Infants in
the Neonatal Intensive Care Unit
Breastfeeding is beneficial for both the mother and infant. The World Health
Organization (WHO) recommends mothers worldwide should exclusively breastfeed infants for
the first six months of life “to achieve optimal growth, development and health” (WHO, 2011).
Mothers should implement an exclusive diet of breast milk because it provides the infant with
energy and nutrients essential for the first few months of life, promotes sensory and cognitive
development for the infant, and reduces the infant’s risk for illness and mortality (Exclusive
breastfeeding, 2018). Furthermore, Stuebe (2009) examined the risks associated with formulafed infants and found that these infants have an increased incidence of infectious morbidity
including: otitis media, gastroenteritis, pneumonia, obesity, leukemia, and sudden infant death
syndrome (SIDS). Specifically, low birth weight (LBW) infants on a formula diet have a greater
risk of developing necrotizing enterocolitis (NEC). The American Academy of Pediatrics (AAP)
concluded that breastfeeding and breast milk are the normative standards for infant nutrition.
Thus, pediatricians and health care professionals play an essential role in educating and
encouraging mothers to breastfeed (Eidelman et al., 2012).
Women face many obstacles when trying to breastfeed a newborn – one of which
includes the unique influences that the neonatal intensive care unit (NICU) has on breastfeeding
an infant. This study aims to test the reliability of a shorter tool designed to measure influences
on infant feeding methods amongst mothers of neonates admitted to the NICU. The original tool
(see Appendix A) with 32 questions was developed and tested. The short-form tool’s
psychometric analysis was compared to the reliability and validity of its original form. The
specific clinical question being addressed in this study was: Is the short-form tool as reliable as
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the long-form tool in measuring influences on infant feeding methods among mothers of neonates
admitted to the NICU?
Theoretical Framework
Nola Pender’s Health Promotion Model (HPM) is universally used in research, education,
and practice that promotes individuals to achieve higher levels of well-being. This theoretical
framework proposes that individuals have unique characteristics and past experiences that
influence subsequent actions. The three main components of the HPM include: individual
characteristics, behavior-specific cognitions, and behavioral outcomes (Pender, 2011). The HPM
acknowledges that past experiences and individual characteristics (biological, social, and
psychosocial) combined with the behavior-specific cognitions and affect determine a behavioral
outcome. The behavior-specific cognitions include perceived benefits, possible barriers to taking
action, self-efficacy, activity related affect, or influences from situations and interpersonal
relationships; healthcare education and promotion can help modify these actions to achieve the
desired behavioral outcome. The HPM states the desired outcome as a behavior that leads to
“improved health, enhanced functional ability and better quality of life at all stages of
development” (Gonzalo, 2011).
Operational Definitions
Nola Pender’s theory outlines health promoting behaviors designed to “improve health,
enhance functional ability and better quality of life at all stages of development” (Gonzalo,
2011). The HPM does not singularly focus efforts on changing behavior, but rather encourages
individuals to pursue optimal health. Prior individual characteristics, such as related behavior and
personal factors, are shaped by nature and target a behavioral outcome. In terms of this study, a
mother’s prior experience with breastfeeding will influence her choice to breastfeed an infant in
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the future. Other personal factors that influence a woman’s decision to breastfeed include: age,
marital status, race, socioeconomic status, and educational background (Pender, 2011).
The behavior-specific cognitions and affect component of the HPM explain perceived
benefits of action, barriers of action, self-efficacy, and activity-related affect all influence a
behavioral outcome. Therefore, a mother’s understanding of the benefits of breast milk combined
with her own perception of success impact her choice of action. Thus, pediatricians, nurses, and
other healthcare providers can influence a mother’s choice to breastfeed by educating her on the
benefits breast milk provides to neonates while in the NICU. Furthermore, a mother’s social
support, provided both in the NICU and through family relationships, can influence the
behavioral outcome.
Breastfeeding in the NICU can be one of the most overwhelming and autonomous actions
performed by the mother of an infant in the NICU. The third and final component of the model,
behavioral outcome, explains that health promoting behavior leads to behavioral change,
decision making, and preparation for action (Pender, 2011). These mothers with neonates face
several barriers to feeding their infants in the NICU. To overcome these impediments, mothers
are encouraged to plan extensively, develop a greater understanding of the benefits of breast
milk, and commit to the role they play in infant feeding. Altogether, these actions will increase a
mother’s choice to breastfeed her infant.
The HPM explains the many factors influencing a woman’s decision to breastfeed. With
infants in the NICU, there are plenty of barriers that women face deterring them from breast
feeding their infants. The HPM, however, argues that teaching mothers the positive
consequences of the health-promoting behavior can improve the mothers’ chance of
breastfeeding the neonate. In terms of this study, breastfeeding can be defined as any neonate
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receiving an exclusive human milk diet in the NICU. Research on this topic has been explored
and a gap in knowledge was found regarding a tool that adequately measures specific factors
affecting a mother’s decision to breastfeed her infant in the NICU.
Review of the Literature
The student nurse investigator selected evidence from a series of databases examining the
benefits of breast milk to the neonate as well as the barriers mothers’ face when trying to
breastfeed infants in the NICU. The database search included: CINAHL Complete, Medline
Complete, Cochrane Library, and Joanna Briggs Institute. The author completed a thorough
search of these databases using the search terms breast milk benefits, NICU, neonatal intensive
care unit, breastfeeding, low birth weight infants, formula, and barriers. The student investigator
used the Johns Hopkins Nursing Evidence-Based Practice Question Development Tool to
determine the level and quality of evidence (Dearholt & Dang, 2012).
Benefits of Breastfeeding
The short- and long-term medical and neurodevelopmental benefits from breastfeeding
should be seen as a public health issue rather than a lifestyle choice (Eidelman et al., 2012). The
AAP’s policy statement clearly outlines the benefits breast milk provides to the neonate. In 2012,
AAP’s review of published research and systematic reviews “reinforced the conclusion that
breastfeeding and human milk are the reference normative standards for infant feeding and
nutrition” (Eidelman et al., 2012).
The AAP recommends mothers breastfeed their infants for the first six months of life
continuing with a gradual introduction of complimentary solid foods. The AAP’s policy
statement found that 75% of mothers in the total US population initiate breastfeeding. However,
this study acknowledged that this statistic may not consider ethnic and racial differences. For
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example, the Latino population reported 80.6% of women of Hispanic descent breastfed, while
only 58.1% of the non-Hispanic and African American population reported breastfeeding
(Eidelman et al., 2012).
The AAP’s policy statement also discussed how breast milk for infants reduces the risk of
illness. Researchers found that infants with a human milk diet had a decreased risk of infection in
body systems including: respiratory, otitis, gastrointestinal, immunologic, and bowel. After
reviewing numerous research studies, authors of the AAP report concluded that an exclusive
human milk diet reduces the incidence of NEC by 77%. Additionally, infants who are breastfed
have a reduced risk for SIDS by 36% as well as significantly lowered rates of obesity. Therefore,
the pediatrician is responsible to educate mothers on the benefits of breastfeeding, thus
promoting human milk as the preferred health goal for neonates (Eidelman et al., 2012). The
Johns Hopkins’ Research Evidence Appraisal Tool would acknowledge AAP’s policy statement
as a Level III article (Dearholt & Dang, 2012). This policy statement proves high quality through
its myriad analyses of articles on the topic of breastfeeding benefits and the AAP’s continual
return to the literature to reassess its validity and consistency.
The Agency for Healthcare Research and Quality (AHRQ) conducted a systematic
review and searched 9,000 abstracts and 400 individual studies (Ip, 2007). The authors
completed a thorough search of MEDLINE, CINAHL, Cochrane Library to gather literature. The
studies included in this systematic review compared formula with different durations of
breastfeeding. Search terms included words relevant to breastfeeding in the subject and/or title of
the article. Ip’s (2007, p.15) systematic review used the search term “breastfeeding” to describe
nutrition for term infants and “human milk feeding” to describe nutrition for preterm infants in
this study.
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The AHRQ reviewed relevant primary data and ultimately summarized the findings from
the literature in this evidence report. A possible limitation of this study is that the reviewed
literature did not specifically define “breastfeeding” as a partial diet component or exclusive
breastfed infants (Ip, 2007, p. 2). Overall, the systematic review focused on answering the
questions: what are the short-term benefits/harms to health of infants fed breast milk versus
human milk and what benefits/harms does breastfeeding provide for maternal health?
Findings of this systematic review are parallel to Eidelman et al.’s (2012) research stating
that term infants fed breast milk have fewer infections and health complications concerning the
integumentary, gastrointestinal, respiratory, and cardiovascular system. Specifically, in preterm
infants, literature was inconclusive in finding a correlation between breast milk and improved
cognitive development (Ip, 2007). However, this systematic review did show statistically
significant association with breast milk fed preterm infants and reduced NEC risk. For the
purpose of this study, maternal benefits will not be discussed extensively; however, this
systematic review discussed a plethora of health benefits for mothers breastfeeding. According to
the Johns Hopkins Research Evidence Appraisal Tool (Dearholt & Dang, 2012), Ip’s (2007)
systematic review is Level II and high quality because of its combined use of meta-analysis and
meta-synthesis.
Formula Versus Breast Milk
Enteral nutrition is a critical point of care regarding neonate development. Infant nutrition
varies and can include maternal breast milk, donor breast milk, artificial formula, or a
combination. This systematic review synthesized studies that outline the effects of a formula diet
compared to donor breast milk on growth and development in preterm and LBW infants
(Quigley & McGuire, 2014). This study included LBW infants born preterm (less than 37 weeks
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gestation) or infants born less than 2.5 kg. Primary outcomes of this systematic review focused
on growth, neurodevelopment, and the development of NEC. Secondary outcomes included allcause mortality, days until full enteral feeding was established, feeding intolerance, and invasive
infections (Quigley & McGuire, 2014).
The authors reviewed literature that compared breast milk and artificial formula effects
on the neonate and determined health disparities. The primary outcomes described how infants
fed formula had increased weight-gain and head growth. However, post-hospital discharge
growth did not find any statistically significant differences in infant weight. Infant mortality nine
months post-term had inconclusive findings, yet researchers consider the insignificant difference
may be that infant mortality occurred before discharge in this population. Quigley and
McGuire’s (2014) final primary outcome agreed with Eidelman et al.’s systematic review and
supported that formula-fed infants have a higher risk for NEC.
Quigley and McGuire (2014) reported caution is needed with the validity of these
findings, since all articles except two were published more than 15 years ago. A gap in
knowledge was found after researchers reviewed the literature for this topic. Research should not
only be conducted on the comparison between breast milk and artificial formula. Instead, studies
should also look at fortified donor milk as an option for neonate nutrition. This study is a
systematic review that used randomized control trials and meets the Level I criteria based on the
Johns Hopkins Research Evidence Appraisal tool (Dearholt & Dang, 2012). Quigley and
McGuire’s (2014) large, yet narrow sample size, extensive research through literature, and use of
random assignment exemplify a high-quality article.
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Factors Influencing Breastfeeding in the NICU
Rossman, Greene, and Meier (2015) created a questionnaire examining how the initial
stress and response to the birthing experience of very low birth weight (VLBW) infants affected
the development of mothers’ maternal roles following admission to the NICU. There were 23
mothers of VLBW infants included in this study. The questionnaire gathered data from mothers
who described the birthing process as “leaving [each mother to] feel overwhelmed and
unprepared psychologically for childbirth and being a mother to a VLBW infant hospitalized in
the NICU” (Rossman et al., 2015, p. 5). The authors stated that many mothers initially withdrew
from contact with the VLBW infant as a protective coping mechanism. The feeling of being
overwhelmed consumed many of these mothers and caused them to be at the infant’s bedside
only several minutes upon first visit.
Understandably, this helpless feeling created an obstacle for these mothers, ultimately
delaying the development of maternal roles. To combat these feelings of fear, NICU-based
breastfeeding peer counselors (BPCs) offered consultations as peer support. The results of this
study revealed that 74% of mothers ranked peer support as the most important factor in
developing maternal roles (Rossman, Greene, & Meier, 2015). The acceptance of the NICU
circumstance led these mothers to effectively and eventually develop maternal roles. Following
the initial development of maternal roles, these mothers “equated providing milk with giving life
to their babies” (Rossman, Greene, & Meier, 2015, p. 9). Results of this study show a consensus
that mothers felt overwhelmed, helpless, and vulnerable during childbirth. However, mothers
who received peer support and accepted the reality of their neonate’s diagnosis began to develop
resilience which translated into effective development of maternal roles. According to John
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Hopkins Research Evidence Appraisal tool, this qualitative descriptive study meets the Level III
criteria and exemplifies a high-quality article (Dearholt & Dang, 2012).
Boucher, Brazal, Graham-Certosini, Carnaghan-Sherrard, and Feeley (2011) conducted a
qualitative descriptive study of high quality and Level III evidence (Dearholt & Dang, 2012).
Researchers used a convenience sample of 10 mothers from a Level III NICU in a large urban
hospital (Boucher et al., 2011). Infants included in this study were between 33 and 36 weeks
gestation and had been admitted to the hospital at least five days prior. Data was collected
through face-to-face semi-structured interviews and mothers provided in-depth details about their
breastfeeding experience. Results collected from these mothers described the many barriers they
faced when breastfeeding in the NICU. These barriers included: mothers’ angst to maintain milk
production as their infant grew and required more milk, the strict feeding regimen of the NICU
that mothers felt did not fit with their infant’s actual feeding patterns, and learning to breastfeed
and hold “fragile” infants after mothers expressed feelings of inadequacy and fear (Boucher et
al., 2011, p. 23). This study also supported that mothers decided to breastfeed VLBW infants in
the NICU to develop a relationship and bond with their infants while also feeling needed and
purposeful in the care process. It is evident that breast feeding infants in the NICU is not an easy
task. Therefore, it is crucial that mothers are not only provided resources such as lactation
counselors, but also positive reinforcement by the nurses to ensure mothers feel adequate in
feeding a VLBW infant (Boucher et al., 2011).
Castrucci et al. (2007) examined how the availability of a board-certified lactation
consultant affected a VLBW mother’s decision to breastfeed. These authors looked at maternal
apprehension about milk consumption combined with heightened maternal anxiety regarding
infant health as barriers to breastfeeding. The investigators examined how the availability of
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lactation counseling services positively influenced breastfeeding among infants. According to
this quasi-experimental study, mothers of infants in the NICU breastfed at significantly lower
rates than mothers of infants not admitted to the NICU (Castrucci et al., 2007). Healthy People
2010 found this statistic discouraging and created a national breastfeeding goal of 75% in the
early postpartum period (Castrucci et al., 2007). The results indicated international boardcertified lactation consultant (IBCLC) services increased the proportion of NICU infants
receiving maternal breast milk by 51.6% (Castrucci et al., 2007). Therefore, NICU nurses are
being educated on breastfeeding benefits and better trained to converse with moms about breast
milk’s positive impacts. According to John Hopkins Research Evidence Appraisal tool, Castrucci
et al.’s (2007) quasi-experimental study meets the criteria for a Level II study and is of high
quality (Dearholt & Dang, 2012).
Reliability of Measure
The Texas Health Fort Worth (THFW) nursing investigators developed a short-form tool
measuring the factors that affect a mother’s decision to breastfeed. The original 32-item
questionnaire has been administered to mothers in the NICU and yielded data regarding
psychometric analysis. This data suggested that the form was longer than needed. Using factor
analysis, the research team and student investigator removed questions from the questionnaire
that were not conducive to explaining the outcome of interest. This created a 15-item short-form
tool. The focus of this study was to design a condensed survey of the long-form tool, administer
the tool to a similar population, and analyze the reliability of the short-form tool using
Cronbach’s alpha. The purpose of this student investigator-led study was to test the reliability of
the short-form tool to progress into next phase of data collection (Waltz, Strickland, & Lenz,
2005).
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Setting
The short-form tool was distributed to mothers in the THFW, Texas Health Presbyterian
Hospital Dallas, and Texas Health Arlington Memorial NICUs. All three hospitals are Level III
NICU facilities but differ in the maximum amount of neonates that can be accommodated for at
one time. The number of high risk neonates safely cared for at each facility: THFW can
accommodate 73 patients, Texas Health Presbyterian Hospital Dallas can accommodate 47
patients, and Texas Health Arlington Memorial can accommodate 20 patients. These NICU
facilities have an open visitor policy allowing family, particularly mothers, to be at the infant’s
side nearly around the clock allowing for easy access to mothers at the patient’s bed side.
Sample
Participants included in this study were mothers 18 years and older with infants admitted
to THFW, Texas Health Presbyterian Hospital Dallas, and Texas Health Arlington Memorial
NICUs. The survey was developed in English and mothers included must have been Englishspeaking. Infants included were at least five days old and admitted to the NICU a minimum of
seven days ago. Breast milk used in this study must have been given by the mother or surrogate
who carried the infant admitted to the NICU. Birth weight and diagnosis of the infant did not
limit an infant’s inclusion in this study.
Data Collection
Texas Health Resources’ Institutional Review Board approval was met prior to collection
of any data from the THFW NICU (see Appendix B). The student investigator collected a sample
of 23 from the THFW NICU only. Participants were recruited from the pool of mothers whose
babies were admitted. With each NICU mother, the student investigator asked the patient’s nurse
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for permission and then conversed with mothers of neonates at bedside to explain the purpose of
the study. Mothers who met the inclusion criteria were invited to participate in the study and
given the short-form survey attached to the informed consent document (see Appendix C). The
sample collected by the student investigator from THFW NICU was added to the 38 items
collected from Texas Health Presbyterian Hospital Dallas NICU and Texas Health Arlington
Memorial NICU by other investigators of the team. This created the total sample for data
collection to be 61. Psychometric analysis was completed on this sample of 61 surveys.
Results
Demographic Information
The student investigator analyzed demographic characteristics from the subpopulation of
data from the THFW NICU. The demographic characteristic of this sample is presented in Table
1 (see Appendix D). For a complete list of items on the short-form, see Appendix E. Some items
included in the survey asked about mother’s age, birthweight, previous pregnancies, living
children, and current work status. From the 23 mothers who completed the survey at THFW
NICU, 64% intend to breastfeed their infants upon discharge from the NICU. Although this is a
high percent, public health nursing and AAP’s breastfeeding recommendations encourage
exclusive breastfeeding especially in preterm infants. In this study, 16% of the infants were
VLBW newborns (0-2 pounds) and 76% of the infants included weighed four pounds or less.
With such low birth weights, public health nursing and AAP encourage a higher overall
percentage of intent to breastfeed upon discharge.
Interestingly, 59% of NICU mothers perceived their own health as good and 26% stated
their health was excellent. It is encouraging to see these mothers dissociate their individual
health from the outcome of their critical newborn. Thus, a majority of mothers in the THFW
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NICU believe delivering a small and/or ill infant does not impact their own overall health
perception.
Reliability
The student used the statistical packages for the social sciences (SPSS) 23 to calculate
Cronbach’s alpha to generate evidence for reliability of the short-form with all three hospital
entities. The THFW team determined the long-form tool’s internal reliability is α = .78. The
THFW team and nurse investigator require α to be greater than .7 following administration of
the final short-form tool.
Using the complete sample size of 61, (SPSS) 23 calculated the reliability of the shortform tool to be α = .762. It is important to recognize that depending on the population of
distribution, this tool may behave differently and present a new reliability. According to
Nunnally and Bernstein (1994), instruments in the early stages of predictive or construct
validation can have a modest level of reliability e.g., α = .70. Therefore, based on the reliability
calculated from this sample, this short-form tool consisting of 15 items successfully met the
standard.
Validity
To understand reliability, factor analysis should be performed. Theoretically, the shortform’s factor analysis should match the longer tool. However, the sample size collected thus far
in the study is too small to draw conclusions at this time. Therefore, the team of investigators
will continue to collect surveys to reach a sample adequate in size for factor analysis to be
performed. Although factor analysis was inconclusive for the sample, the student investigator
and nurse scientist calculated correlations to ensure the tool was valid. Together, they
categorized similar items of the short-form tool and calculated their correlations to confirm
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certain items measured on the same factor as was found on the original 32-item measure. The
student investigator looked at bivariate and multivariate correlation of items that theoretically
clustered together. In this study, correlation is describing the relationship between the subscales
(Fowler, Jarvis, Chevannes, 2002).
Items 10, 11, 12, and 14 are statistically significantly correlated using Pearson’s r with a
range from 0.446 to 0.783 (p < .001). These items represent the subscale professional support.
These items asked about the influence of NICU doctors, lactation consultants, and nurses on a
mother’s choice for infant feeding. Items 15, 16, 17, and 18 are categorized together and
represent the subscale, NICU environment. These four questions represented the amount of
space, individual privacy, busyness, and infant feeding schedule of the NICU. Pearson’s r ranged
from 0.433 to 0.663 (p < .001) supporting that all four items were statistically significantly
correlated. The final subscale determined from the short-form tool is Family/Home Environment,
represented by items 1 and 2. Items 1 and 2 asked a mother about partner’s wishes and childcare
help at home. Pearson’s r for these items is 0.41 (p < .001), a value that is statistically
significantly correlated. The items with statistically significant correlations are found in
Appendix E.
Currently, this is a unidimensional tool that focuses on influences on “how to feed my
baby.” Based on the correlation analysis just completed, each subscale shows promise to be
implemented as a stand-alone tool in future investigations.
Discussion
Tool development for nursing and health research is a multi-step process which takes the
original form, and through analysis, makes improvements to create a final measure that is
reliable and accurate. Waltz, Strickland, and Lenz (2005) explain in Measurement in Nursing
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and Health Research, every form will be assessed for reliability and validity. A preliminary
measurement is oftentimes used to “provide information regarding the method’s reliability and
validity and to reveal problems relating to its content, administration and scoring” (Waltz,
Strickland, & Lenz, 2005, p. 137). The previous steps completed for this project include: an
initial psychometric analysis performed on the 32-item tool, eight cognitive interviews conducted
by a previous honors student, and the shortening of the tool to eliminate unnecessary items and
reword unclear questions by the THFW team.
To examine internal consistency reliability, the alpha coefficient is calculated using the
formula: 𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑎𝑎 =

Κ

Σ𝜎𝜎2 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

�1 − �
Κ−1

𝜎𝜎2 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

��. This psychometric analysis was performed on the

initial sample collected from the 32-item survey. This formula measures the “extent to which
performance on any one item on an instrument is a good indicator of performance on any other
item in the same instrument” (Waltz, Strickland, & Lenz, 2005, p. 140). The formula for
calculation includes the number of items on the measure, the sum of the individual item
variances, and the variance of the distribution of test scores. Thus, alpha directly correlates with
test length and variance – as length and variance increase, the alpha value increases as well.
Therefore, the THFW NICU team predicted to have a higher reliability with the original survey
form due to the length. As expected, the 32-item survey produced a reliability of α = .78 and the
15-item survey’s reliability was α = .762.
For the next step in the tool development, Haley McKnight (2015) a previous honors

student, worked with the THFW NICU team to perform cognitive interviews. Her project was
intended to ensure items in the tool were properly comprehended by respondents as the
developers planned. McKnight conducted interviews with eight mothers of infants in the NICU
at THFW. From these interviews, the THFW NICU team gathered results, determined which
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questions repeated a proposed measurement, collaborated on shortening the tool, and revised
items to clearly fit the intended meaning. For example, the term “breastfeeding” was eliminated
from items and replaced with “how I choose to feed my baby” to remove bias of response. Her
role in performing these cognitive interviews played an essential part in the development of this
tool.
In terms of this project, the student investigator and authors looked at estimating the
reliability of this tool after shortening the survey. Individual items on the measure were assessed
by item analysis. Items that clearly reflected the content of the tool were kept on the short-form
and poor items were removed altogether (Waltz, Strickland, & Lenz, 2005). Thus, the most
recent form was created and distributed to NICU mothers for data collection.
The multi-step process of nursing and health research tool development creates a tool in
its most desirable form yielding high quality and simple administration (Green & Frantom,
2002). As discussed previously, it is important to ensure reliability remains consistently high
with each phase of tool development. The negative effects of a lengthy measure include:
“boredom, fatigue, [and] diminished response rate…” (Waltz, Strickland, & Lenz, 2005, p. 145).
These descriptors are relevant to the participants included in this study, who are battling
emotional distress with infants admitted to the NICU. Therefore, the purpose of this phase of tool
development was to test if the shorter survey maintains a modest reliability and can be
distributed to the larger population across the nation.
Limitations
Limitations in this study include the student’s limited access to mothers in the NICU. The
student did not have access to any patient identifiers, except for birthday and name of baby. This
required the student to ask each nurse about individual patient cases to ensure the infant was
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stable and it was an appropriate time to speak with mothers. Ultimately, this allowed survey
distribution to be dependent on the nursing staff. Furthermore, the student investigator felt that
her title presented a slight limitation when interacting with mothers who feared being in a
research project. Of all of the mothers approached to ask about their willingness to participate,
the student investigator had two mothers refuse to complete a survey and one express concern
about infant confidentiality.
Another limitation of this study was the small sample size. For this reason, validity could
not be determined through factor analysis. With a larger sample, more conclusive data could be
drawn from the psychometric analysis completed by (SPSS) 23.
Implications for Nursing Practice
This project is ongoing and will hopefully be completed with a concise and accurate
survey that measures mothers’ barriers to breastfeeding infants in the NICU. In this case, a
review of the literature has determined there to be a gap in studying breastfeeding barriers in the
NICU. Tool development is critical because it measures important health behaviors. Ultimately,
the goal of this study is to develop a tool that can be distributed nation-wide and collect data to
analyze and distinguish barriers. Thus, healthcare facilities can implement a new intervention to
combat these barriers and work with health care professionals to educate on the myriad of
benefits of breast milk for neonates, especially in the NICU. As a result of this survey, healthcare
professional would better understand breastfeeding barriers as well as benefits and work to
improve breastfeeding rates across the nation.
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Appendix C

Dear New Mother,
RE: Factors Affecting Infant feeding among Mothers in the NICU.
You are invited to participate in a study of infant feeding practices in neonatal intensive care
units (NICU) because you have a baby in the Texas Health Harris Methodist Fort Worth
(THFW), NICU. In this study we are developing a new questionnaire to identify the things that
influence mothers’ decisions about feeding an infant in the NICU. If you decide to participate,
your participation will involve completing a paper and pencil questionnaire.
Your participation is completely voluntary and your decision to participate will not affect your
baby’s care in the NICU. By completing the questionnaire you indicate you implicitly consent to
participate in this study.
This questionnaire will take about 10-15 minutes to complete. Responding to the items on the
questionnaire gives the research team permission to use your answers. If you decide not to
participate while you are completing the questionnaire, you can throw the questionnaire away
or we will shred it for you. There will be identification on the questionnaire until your baby is
discharged.
We will put your baby’s medical record number on your survey when you complete it and we
will use that number to look at your baby’s medical record after he/she is discharged. The
information we will obtain from the medical record is the type of feeding your baby is
receiving at discharge. After obtaining this information, the medical record number will be
removed from your questionnaire and your questionnaire will be anonymous.
Although each questionnaire will eventually be anonymous, there is a risk for loss of
confidentiality and privacy in the study; however, these risks will be minimized because the
investigators will remove your identifier (the baby’s medical record number) from your
research materials as soon as possible. There is no direct benefit for participating. You will
not be paid for completing the questionnaire or interview.
Results will be reported as group data only. We hope to use the results of this survey to
make recommendations regarding how to help improve the breastfeeding experience for
mothers of babies in the NICU.
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If you have questions regarding this study you may contact any of the investigators using the
information below. If you have questions regarding your rights as research participants you
may contact the THR Institutional Review Board at 682236-6746.
Thank you for your help. Your opinion is valuable and we appreciate your time & effort.
Your participation is important for nursing research at Texas Health Resources.
Sincerely,
Laarnie Aquino, RN
817-250-3120
MariaLaarnieAquino@texashealth.org
PatriciaNewcomb@texashealth.org

Patricia Newcomb, PhD, RN
817-250-5011
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Appendix D

Table 1
Demographics of This Sample
Characteristic

n

%

At discharge, I intend to…
give my baby formula
give my baby breastmilk
give my baby formula and breastmilk

7
39
15

12
64
25

I am satisfied when I think about how I am feeding my baby
now

47

77

My baby’s birthweight was…
0-2 pounds
3-4 pounds
5 pounds or more

9
33
13

16
60
24

My age…
16-25
26-35
36-45
Older than 45

13
33
13
1

22
55
22
2

My race is…
Caucasian
African American
Hispanic

29
15
10

48
25
17

This is my first living child
This is my second living child

37
15

62
25

This is my first pregnancy
This is my second pregnancy

26
19

43
32

I don’t work outside my home
I work Full-time
I am on leave of absence from my job

15
16
24

25
27
41

Right now my health is good
Right now my health is excellent

34
15

59
26

Since my baby entered the NICU I have felt…
Depressed a little of the time
Depressed never
Sleepless frequently

30
19
13

51
32
22
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Sleepless a little of the time
Tired never

24
3

41
5

My baby has been in the NICU…
2 weeks or less
3-5 weeks
6-9 weeks
10 weeks or longer

19
18
20
3

32
30
33
5
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Author/Date

Type of Evidence

Level of
Evidence

Quality
Rating

Quigley & McGuire (2014)

Systematic Review

I

High

Quasi-experimental Study

II

High

Systematic Review

II

High

AAP Policy Statement

III

High

Rossman, Greene, & Meier (2015)

Qualitative Descriptive Study

III

High

Boucher et al. (2011)

Qualitative Descriptive Study

III

High

Castrucci et al. (2007)
Ip (2007)
Eidelman et al. (2012)

