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ARTICLE INEO ABSTRACT

Article history: Background: Supporting the development of feeding skills among preterm infants is an important component of
Received 4 February 2022 neonatal care. The selection of appropriate and supportive feeding interventions begins with a comprehensive
Revised 20 July 2022 assessment of the infant's skills.

Accepted 7 September 2022 Purpose: This study aimed to adapt the Infant-Driven Feeding Scales© (IDFS) to the Turkish language.

Methods: This was a methodological, observational, single-center cross-sectional study. The study included 80 in-
fants born at a gestational age > 32 weeks, consecutively admitted to a tertiary Neonatal Intensive Care Unit
(NICU). Research data were collected using a premature infant descriptive information form (IDIF), IDFS, and
LATCH Score for Breastfeeding Assessment. For the Turkish validity-reliability of the IDF, the translate-back trans-
late method was used with the content validity index (CVI) assessed.
Results: The scale had CVI values between 0.90 and 1.00 with a mean CVI = 0.96. For measures 1 and 2, there
were significant positive and high-level correlations between IFDS-R and IFDS-Q correlation values (r =
0.553-0.958; p = 0.001) and significant negative, low-level correlations between IFDS-R and IFDS-Q with the
LATCH scale (r = 0.439-0.532; p = 0.001). According to inter-observer compatibility analyses, the kappa
value was 0.94-1.00 for the first measure and 0.96-1.00 for the second measure (p = 0.001). There were nega-
tive significant correlations between IDFS-R points with gestational age and postmenstrual age (PMA) (p =
0.001), and gestational age and PMA were explanatory factors for 13.8% of IDFS-R points (F = 7.30, p = 0.001).
Conclusions: The IDFS is recommended for use as a valid and reliable tool to ease the safe and successful develop-
ment of oral feeding skills in preterm infants and to plan evidence-based interventions.
Implications for practice: The IDFS appears to be a beneficial measurement device for use in assessing the state of
readiness of preterm infants for oral feeding and for early determination of risks that may occur due to delayed
feeding independence of infants. :
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Introduction

In recent years, significant increases in the importance given to de-
veloping and protecting maternal-infant health, technological develop-
ments, and the use of this technology in neonatal intensive care units
(NICU) have increased the chances of survival for preterm infants
(Blencowe et al., 2013). Though success was achieved in reducing the
mortality rates for preterm infants, the same success has not been
achieved for the duration of stay of these infants in the NICU
(Daicampi et al., 2019). Oral feeding problems, a developmental prob-
lem in neonates, are an important topic lengthening duration of hospi-
talization and increasing health care costs (Bakewell-Sachs et al., 2009;
Jadcherla et al., 2010). Ensuring early discharge comprises a focal point
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in preterm infant care and the infant must acquire the desired func-
tional skills before discharge (Daicampi et al., 2019). These functional
skills are defined by the American Academy of Pediatrics (AAP) as
good physiological status, regular body weight increase, and the ability
of the infant to feed orally (AAP, 2008). Successful oral feeding is one of
the most complicated and important tasks that must be achieved before
discharging preterm infants (Browne & Ross, 2011; Hwang et al,, 2013 .
The most important factors making the feeding of preterm neonates
more difficult are the inability to coordinate sucking-swallowing ané
respiration, inadequate maturity of the gastrointestinal system, being
born between 24 and 36 weeks when the growth rate is highest, ané
very poor nutrient storage (Bache et al., 2014; Browne & Ross, 2011.
Gianni et al., 2015; Hwang et al., 2013).

Neurodevelopmental maturity has critical importance for the ora!
feeding behavior of premature infants. Oral feeding behavior emerges
as a result of the interaction of many systems related to oral feeding
skills (Kish, 2013). These systems include oral-motor, neurologicat
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cardiorespiratory, and gastrointestinal systems. Interaction between
these systems ensures regulation of sucking, swallowing, and respira-
tion of the infant and coordination between these functions. It helps if
the infant has sufficient sucking power to meet nutritional needs and
breathes with sufficient depth and rate to prevent negative effects on
physiological values during feeding (Kish, 2013; Park et al,, 2015).

Limited pulmonary function observed in preterm infants born before
the 31st week of gestation causes feeding problems to be experienced
by preventing the infant's ability to organize pulmonary functions
(Dodrill et al., 2008; Pickler et al., 2009). If these infants cannot ensure
organization between systems, it may disrupt physiological stabilization
(Gewolb & Vice, 2006; Mizuno et al., 2007), reduced sucking activity
(Mizuno et al., 2007), disruption of coordination between swallowing
and respiration (Gewolb & Vice, 2006), inadequate nutritional intake
(Mizuno et al., 2007) and lengthened transition to full oral feeding
(Park et al, 2015). Again, for feeding management of premature infants
in the NICU, infant weight and pregnancy week are noted rather than
the feeding behavior displayed by the infant (Davidson et al., 2013;
Shaker, 2013).

This approach is not consistent with the complexity of safe oral feed-
ing implementations for preterm infants, because oral feeding of pre-
term infants may cause the development of severe complications. For
this reason, a careful and educated caregiver, effective and consistent in-
teractions, safe practices, and documentation are required (Waitzman
et al, 2014). Traditional oral feeding practices do not include neuropro-
tective and neurodevelopmental care principles like individualized as-
sessment or age-appropriate education. In traditional practice, feeding
problems may be observed due to a personnel-focused and volume-
focused approach coming to the fore instead of an infant-focused ap-
proach. Unresolved feeding problems may cause growth and develop-
mental delays by continuing after the infants are discharged (Gianni
etal, 2015: Howe et al., 2008; White-Traut et al., 2013). For this reason,
feeding implementations should be developed for preterm infants in
the transition process to oral feeding. However, these implementations
may be different between institutions and even within the same inten-
sive care unit as a result of differences in individual approaches.

The Infant-Driven Feeding Scales© (IDFS) was developed by Ludwig
and Waitzman in 2007 to remove these individual differences. The first
published form of the IDFS comprised three scales ensuring a standard
format for documentation used to assess whether premature infants
were ready for oral feeding, to measure the quality of feeding perfor-
mance, and to guide feeding (Ludwig & Waitzman, 2007). These scales
were designed for medically stable infants in the 33rd week of gestation.
This scale explains caregiving techniques appropriate for use in the
NICU and excludes a range of traditional caregiving habits frequently
observed in intensive care units. For this reason, it is recommended as
a beneficial tool for implementing of an infant-driven feeding scale
based on a ‘cue-based’ feeding approach (Waitzman et al., 2014). In
this study, the aim was to research the implementation of the IDFS
scales in a tertiary NICU in Turkey.

Methods
Study design and participants

The study was conducted to test the psychometric properties of the
Turkish version of the Infant-Driven Feeding Scales© (IDFS) (Waitzman
etal, 2014). The secondary and tertiary aims of the study were to deter-
mine factors that affect the time the infant takes to achieve full feeding
and the time to discharge. This was a methodological, prospective, ob-
servational, single-center cross-sectional study. The universe of the
study consisted of preterm infants who were treated in the NICU
where the study was conducted between January 2019 and February
2020. The study included 80 infants born at a gestational age > 32
weeks, consecutively admitted to a tertiary Neonatal Intensive Care
Unit (NICU). Infants monitored in the NICU and abiding the inclusion
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selection were chosen for the study's sample. In validity-reliability stud-
ies, the sample size is recommended to be at least five times and at most
ten times the number of items on the scale (Esin, 2014; Tavsancil, 2002).
Based on this principle, the research included 80 infants.

The research was completed in the NICU in Giresun Gynaecology
and Pediatrics Training and Research Hospital. The unit comprises
three levels according to the treatment needs of infants and has the ca-
pacity for 18 incubators. To begin the first oral feeding of infants in the
NICU, the postmenstrual age (PMA) in weeks is noted, and the decision
to begin oral feeding is made by the neonatal specialist doctor and nurse
together. There is no written protocol about beginning oral feeding or
continuing feeding for preterm infants in the unit. IFDS used an algo-
rithm developed to decide when an infant is ready to start oral feeding
and how oral feeding can progress (Fig. 1) (Gelfer et al., 2015).

Selection criteria
Infants chosen for this research:

1. Were born between 32 and 34 weeks gestation;

2. Physically measured consistent with gestational age (using the
Fenton growth curve revised by Fanton & Kim, 2013);

3. Had 1st and 5th minute APGAR scores above 4;

4, Were without congenital anomaly or severe complications;

5. Had been stable for 48 h or more since mechanical ventilation or con-
tinuous positive air pressure (CPAP) or both supports;

6. Were without intraventricular hemorrhage;

7. Could feed enterally; and.

8. Completed the first 24 h in the transition with an orogastric tube to
oral feeding.

Exclusion criteria
Infants were excluded from the study if they:

1. Were born >35 weeks gestation;

2. Had low birth weight according to gestational week;

3. Had severe asphyxia;

4. Born with cleft lip and/or palate;

5. Suffered with any gastrointestinal, neurological, and genetic disease
(necrotizing enterocolitis, periventricular leukomalacia, hydroceph-
alus, Down syndrome, omphalocele, gastroschisis, short intestine
syndrome, etc.); or.

6. Had ongoing sepsis with positive blood cultures at the time of the
study.

Data collection tool

Premature Infant Descriptive Information Form (IDIF). This form
was prepared by the researchers in line with the literature (Bandara
et al, 2012: Lau & Smith, 2012; Maggio et al., 2012) and included dem-
ographics about the premature infant including sex, gestational age,
birth weight, height, head circumference, hospitalization duration, and
PMA. Gestational age was based on the date of the last menstrual period
and early ultrasound examination.

Premature Infant Feeding Monitoring Form (PIFMF). This was a
monitoring form prepared by the researchers in line with the literature
(Bandaraetal., 2012; Lau & Smith, 2012; Maggio et al,, 2012) to monitor
premature infants from the time they begin oral feeding. This form in-
cludes the first oral feeding time, feeding amount, nutritional amount
ordered, and nutritional success of the infant. Feeding data include
PMA at the time of beginning oral feeding (defined as consuming at
least 5 mL milk from the breast or bottle directly within 24 h) and
PMA at the time of feeding independence (100% milk volume obtained
from breast or bottle during 24 h). Additionally, the type of feeding (di-
rect breastfeeding, only bottle, or a mix of both) and feeding status (only
breast milk, breast milk + formula, and only formula) were recorded on
this form (Johnston et al., 2012).
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stability

Infants born between 32 and 34 weeks gestation, more than 48 hours since

I

An order was written to start feeding.

If OG was present, it was changed to NG before attempting to breastfeed or bottle feed.

4

No

readiness.

l

Score 1or2

Every 3 hours, the infant was
evaluated for signs of nipple feeding 3

Yes

NNBF or a pacifier was given
during gavage feeding.

Score 34,5

If > 34 weeks, the primary
healthcare team was notified for

evaluation.
|

'

l

PO feeding was started.

l

The feeding Quality Assessment was completed

and recorded on the form.

Feeding scores continued to be

) Score 1-2
evaluated and documented.

The next feeding was
continued.

Score 3-4

Score 5

The primary health care
team was informed for
evaluation when there was >
three points between 3 & 4
in the 24-hour period.

If there was a new

start, the primary

medical team was
notified.

|

necessary

Infants fed safely and effectively feed for a maximum of 20-25
minutes. The remaining volume may be given via gavage if

Fig. 1. Algorithm for infant driven feeding.

Infant-Driven Feeding Scales (IDF). This comprises three scales used
to measure feeding quality and to meet the need for a feeding interven-
tion guide of preterm infants preparing for oral feeding (Waitzman
etal, 2014). It was designed for infants of 33 gestational weeks and sta-
ble medical status. The IDF Readiness (IDFS-R) scale is a numerical
5-point scale whereby 1 or 2 points describe feeding readiness behav-
iors that may lead to oral feeding (breast or bottle), and 3-5 points indi-
cate behaviors and factors that lead to tube feeding. The IDF Quality
(IDFS-Q) scale is a 5-point numerical scale defining a range of special
feeding behaviors and factors observed when infants begin oral feeding.
Receiving 5 points on both the IDFS-R and IDFS-Q scales automatically
shows that the infant is not clinically stable, and the caregiver's atten-
tion is drawn to the topic of oral feeding safety. Caregiver techniques
are organized with letters from A to E to provide support to caregivers.
These categories are designed as a communication method between
caregivers, This differentiation is used to emphasize caregiver behaviors
(supportive techniques) during feeding about infant behaviors.

LATCH Breastfeeding Charting System and Documentation Tool. The
LATCH Breastfeeding Charting System and Documentation Tool were
developed in Oregon by Jensen and Wallace in 1993. LATCH is a
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diagnostic tool like the APGAR scoring system in terms of the rating
method. The LATCH breastfeeding assessment form comprises five as-
sessment criteria. LATCH is formed by the initial letters of the English
words for these five criteria and is listed below:

L: Latch on breast, A: Audible swallowing, T: Type of nipple, C: Com-
fort of breast/nipple; and H: Hold/help with infant positioning. Each
item is assessed with 0-2 points. The lowest points that can be obtained
from the scale are 0 with the highest points of 10. High points show the
infant's sucking success. In the Turkish validity study for the LATCH
Breastfeeding Charting System and Documentation Tool, the Cronbach
alpha coefficient was reported to be 0.95 by Yenal and Okumus (2003 .

Data collection/procedure

The premature infant feeding assessment begins with a flow
scheme, and this allows the primary nurse to assess whether the infant
was prepared for nipple feeding (NF) before feeding begins. The flow
scheme comprises two different assessment scales. The first is ‘readi-
ness points’ (interval 1-5) assessing signs of an infant being ready for
nipple feeding every three hours as a part of care. Nurses begin the
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readiness points table from 32 weeks postmenstrual age; however, an
infant continues feeding until PMA of at least 33 weeks and readiness
points are 1-2 for at least a half day for 1-2 days. Following NF, the
nurse determines quality points (interval 1-5). Infants fed safely and ef-
fectively (1-2 points) feed for a maximum of 20-25 min. The remaining
volume may be given via gavage if necessary.

If an infant initially sucks well, then tires or loses coordination, feed-
ing is stopped, and the remainder is given via gavage. The amount of
milk consumed orally and/or by gavage and the caregiving techniques
(e.g., lying on the side, pacing, oral stimulation) are assessed. Data re-
lated to the feeding of premature infants is recorded on the relevant
form and monitored. Additionally, before the first feed of each day
(09.00 am feed), the infant is weighed, and daily body weight is moni-
tored. In line with points obtained from the scales, the transition to
breastfeeding is decided. Infants beginning breastfeeding have their
first experience assessed with the IDFS-Q and breastfeeding continues.
The breastfeeding success of neonates is assessed with LATCH. The in-
fant's breastfeeding skill was assessed with LATCH by the researcher
on the first attempt (first measure) and 24 h after the first attempt (sec-
ond measure).

Ethical statement

Firstly, permission was obtained for the adaptation of the scale to
Turkish by email from Waitzman who developed the IDF. Before col-
lecting research data, permission was granted by Giresun University
Faculty of Medicine Clinical Research Ethics committee and Giresun
Provincial Directorate of Health. Parents of neonates abiding by the
sample selection criteria were interviewed, given information about
the study, and told they could leave the study at any time, that informa-
tion would be kept confidential, and the data collected would only be
used for the research. Parents who wished to participate in the research
provided oral and written consent. In the study, the ethical principles of
“Informed Consent Policy”, “Volunteer Policy” and “Privacy Protection
Policy” were fulfilled since the use of human subjects requires the pro-
tection of individual rights.

Statistical analysis

Data were analysed with SPSS 25 statistical program. When
analysing study data, descriptive statistics of number, percentage, and
arithmetic mean were used. In the research, content validity was calcu-
lated with the content validity index. Reliability studies for the scale
used kappa analysis for inter-observer consistency and correlation
tests between scales for simultaneous-parallel scale validity. Determi-
nation of factors explaining IDFS-R and IDFS-Q points used multiple
regression analysis.

Results

Characteristics of neonates included in the research are given in
Table 1. Of neonates, 51.2% were premature with the mean gestational
age of 33.11 + 1.48 weeks, the mean body weight of 2093.75 +
589.259 g, the postmenstrual mean age of 35.22 + 1.12 days, and all
were born by caesarean. Of infants, 51.2% were fed with breastmilk,
with mean PMA at initial oral feeding at 33.6 + 1.41 (33.2-35.0)
weeks, and mean independent feeding reached at 35.7 + 1.78
(33.9-39.0) weeks. Of discharged infants, 87.5% were fed only with
breastmilk, while 12.5% were fed with breastmilk and formula (See
Table 1). :

Linguistic validity
Translation of IDFS adaptation means adapting the items according

to culture. In this study, permission was received by e-mail from
Waitzman et al. (2014) to adapt the IDFS to Turkish and use it. The
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Table 1
Demographic and clinical characteristics of infants (N = 80).

Mean (SD)" (Ranges)

33.11 + 1.48 (32-36)
3522 + 1.12 (34-36)

Characteristics

Gestational Age (GA), wk
Post menstrual age (PMA), wk

Birth Weight (gr) 2093.75 + 589.259 (1800.40-3100.00)
Birth Height (cm) 44,01 + 4.02 (37-50)
Birth Head Circumference (cm) 31.62 + 3.35 (28-44)
Apgar Score 1 7.38 £ 092 (5-9)
Apgar Score 5 821 +0.89 (5-9)
Enteral feeding (days) 9.67 + 836 (3-16)
Length of stay (days) 25.80 +10.30 (10-36)
Weight at discharge (gr) 2444.68 + 423.86 (2380.00-3450.00)
Gender N (%)

Girl 39 (48.75)

Boy 41(51.25)
Morbidities

Prematurity (<37-wk GA) 49 (61.25)

Hypoglycemia 19(23.75)

Transient Tachypnea of the Newborn 9 (11.25)

(TTN)

Respiratory Distress Syndrome (RDS) 3 (3.75)
Nutrient content

Breastmilk 41 (51.25)

Breastmilk + Formula 38 (47.50)

Formula 1(1.25)
Feeding status

Parenteral 9(11.25)

Enteral + Parenteral 71 (88.75)
Discharged fed

Breastmilk 70 (87.50)

Breastmilk + Formula 10 (12.50)

Initial oral feeding PMA
Independent feeding reached PMA

33.6 + 1.41 (33.2-35.0)
35.7 £ 1.78 (33.9-39.0)

* SD (Standard Deviation).

IDFS was translated into Turkish by three independent bilingual lan-
guage experts. After it was translated into Turkish, the translated ver-
sion of the IDFS was reviewed by the research team. Then, the revised
version was checked by a Turkish language expert. A different language
expert backtranslated the IDFS (Esin, 2014; Tavsancil, 2002).

Content validity of IFDS

Opinions about the Turkish translation of the scale were obtained
from a total of eight experts including a pediatric doctor, lecturer in pe-
diatric nursing, experts acting as trainers in courses related to individu-
alized developmental care of neonates, or who participated in these
courses performing academic studies about neonates. Expert opinions
were assessed with the Davis technique. Scale items were revised in
line with recommendations. The CVI values for the scale should be be-
tween 0.90 and 1.00. The CVI was found to be 0.96 (DeVellis, 2012;
Jonhson & Christensen, 2014). After the final version of the scale was
created, it was applied to 5 neonates not included within the scope of
the study and seen to be understandable. Construct validity could not
be performed due to the varied scoring between IDFS-R 1-5 and IDFS-
Q 1-5 points.

Reliability analyses

The mean IDFS-R points were 1.56 + 0.65, and mean IDFS-Q points
were 1.78 + 0.65. The mean IDFS-R points, when filled by parents were
2.0 + 0.1, while the mean IDFS-R points when completed by the
researchers were 2.1 £ 0.1. As both scales include a single scoring, reli-
ability coefficients and item-total correlations could not be calculated.
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Parallel form reliability test analysis

In the research, LATCH was used as a parallel form. The IDFS-R, IDFS-
Q and LATCH scales were assessed 2 times by two nurses for each in-
fant. Parallel form equivalent results can be seen in Table 2. The correla-
tion between points received by neonates on IDFS-Q and IDFS-R scales is
given in Table 2. For measures 1 and 2, there were significant positive
high levels of correlation between IDFS-R and IDFS-Q correlation values
(r=0.553-0.958; p = 0.001), while there were significant negative
low-level correlations between IDFS-R and IDFS-Q with the LATCH
scale (r = 0.439-0.532; p = 0.001). (R-value intervals 0-0.49.9: low,
0.50-0.74.9: moderate, 0.75-1.00: high.)

Inter-observer agreement reliability

The kappa coefficient was calculated to assess the inter-observer
compatibility of the scale. Additionally, the intraclass correlation coeffi-
cient (ICC) was calculated to assess compatibility between observers.
According to inter-observer compatibility analyses, the kappa value
was 0.94-1.00 for the first measure and 0.96-1.00 for the second mea-
sure (p = 0.001). When the intraclass correlation coefficient is investi-
gated, the value was 1.00 for the first measure and 0.96-1.00 for the
second measure (p = 0,001).

Regression analysis

Regression analysis was performed to determine the factors affect-
ing IDFS-R and IDFS-Q points of neonates and the results are presented
in Table 3. According to multiple regression analysis, the prediction sta-
tus of neonate gestational age and PMA for IDFS-R and IDFS-Q points
were investigated. There were significant correlations between IDFS-R
points with gestational age and PMA (p = 0.001), with gestational age
and PMA found to be factors explaining 13.8% of IDFS-R points (F =
730, p = 0.001). Also, there were significant correlations between
IDFS-Q points with gestational age and PMA (p = 0.001), with gesta-
tional age and PMA found to be factors explaining 8% of IDFS-Q points
(F=445,p = 0015) (Table 3).

Discussion

The IDFS® was developed within the scope of the Infant-Driven
Feeding® (IDF) practice model. It is a comprehensive tool ensuring
the assessment of oral feeding with the neurodevelopmental approach.
The IDF practice model ensures consistent critical-decision flow based
on infant-focused care supporting individualized development. The
IDFS additionally provides a standard format for evidence-based docu-
mentation in the assessment of feeding skills and preparation for dis-
charge of infants by all health professionals (Ludwig & Waitzman,
2007; Waitzman etal, 2014). In general, the IDFS was developed to sim-
plify and objectify documentation, develop infant feeding behavior of
caregivers, ensure consistency in feeding practice, and assure caregiver
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Table 3
Logistic regression analysis explaining the IDFS-R and IDFS-Q scores of newborns.
IDFS-R" B SE B t p AR F  (p)
Constant 9252 296 421 0000 0.138 730 (0.001)
Gestational Age =003 009 -007 -032 0.749

Postmenstrual 19 012 —033 —151 0134

age

IDFS-Q"* B SE B t P AdR F  (p)
Constant 6.2452.25 276 0000 0.080 445 (0.015)
Gestational Age -0.14009 -033 -147 0.145

P°:;e"‘°"“ma' 010013 017 007 0940

Predictors: (constant), Gestational Age, wk., Post menstrual age, wk.
* Dependent variable: IDFS-R. R: 0.400 R2:0.160 Durbin-Watson: 1.806.
** Dependent variable: IDFS-Q, R: 0.322 R2:0.104 Durbin-Watson: 1.489.

awareness related to feeding success, quality, skill development, and
safety of neonates. The scales may be used to guide caregivers based
on the behavior of the infant. In other words, rather than feeding
being limited to age, weight or other physiological parameters, it is
based more on the observed behavior and stability of the infant
(Waitzman et al,, 2014).

In this study, the validity and reliability of the Turkish version of the
IDFS were determined. For the linguistic validity of the IDFS, the
translation-back translation method was applied. The most frequently
used method for the validity of scale tools is content validity (Crestani
et al,, 2017). The Turkish content validity of the IDFS was confirmed
by eight health professionals with knowledge of neonatal feeding and
with comprehensive professional and research experience in oral feed-
ing of infants. The CVI values for IFDS items varied from 0.90 to 1.00
with CVI found to be 0.96. Experts concluded that the content was ap-
propriate and adequate for the purpose. The CVI for the IDFS-Turkish
was above the accepted threshold of 0.80 (Polit & Beck, 2006).

To assess the parallel form validity of the IDFS, the LATCH
breastfeeding diagnostic form was chosen as a confirmation criterion.
Parallel form validity assesses the consistency between the developed
scale and another previously developed scale with the same purpose.
The two scales are applied to the same group and the correlation coeffi-
cient between the points is calculated (Esin, 2014; Goziim & Aksayan,
2003). In the research, there were significantly negative and low-level
correlations between the IDFS-R and IDFS-Q with the LATCH scale
(r = 0.439-0.532; p = 0.001) (Table 3). A similar study by Thoyre
etal. (2018) used the IDFS-Q for construct validity in the validity and re-
liability analysis of the Early Feeding Skills (EFS) tool they developed to
assess the early feeding skills of neonates. Assessment of the total IDFS-
Q points determined that the EFS scale had construct validity
(r=-073;p<001).

In research where data are collected by observations and include
more than one observer, the compatibility between independent ob-
servers is one of the features examined when determining the reliability

Table 2
Correlation of IDFS-R, IDFS-Q and LATCH scales.
Variable IDFS-R* IDFS-Q** IDFS-R* IDFS-Q** LATCH* LATCH*
IDFS-R* 1
IDFS-Q* r= 0553 1
p = 0.000
IDFS-R** r= 0956 r= 0598 1
p = 0.000 p = 0.000*
IDFS-Q** r=0531" r=0958 r=0571 1
p = 0.000 p = 0.000* p = 0.000
LATCH* r=-0532 r=—-0488 r=-0552 r=—0440 1
p = 0.000 p = 0.000 p = 0.000 p = 0.000
LATCH** r=-0535 r=-0491 r=-0552 r=-0439 r=0981 1
p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000

*first observation **second observation.
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of scales. The closer the observation results of independent observers,
the more reliable the scale is (Balci, 2015; Esin, 2014). The kappa coeffi-
cient was calculated with the aim of testing compatibility between ob-
servers in the research. If the kappa coefficient is between 0.93 and
1.00 it shows the perfect level of compatibility, 0.81-0.92 is very good
compatibility, 0.61-0.80 is good compatibility, 0.41-0.60 is moderate
compatibility, 0.21-0.40 is below average compatibility and 0.1-0.20
is weak compatibility (Cam & Baysan-Arabaci, 2010; Goziikara Bag
etal, 2010). In our study, the kappa value based on inter-observer com-
patibility analysis was 0.94-1.00 for the first assessment and 0.96-1.00
for the second assessment (p = 0.001).

Due to the form of scoring in the IDFS, item-total correlations and
Cronbach alpha coefficients could not be calculated. Validity studies are
performed for scales developed with this type of scoring; however, it ap-
pears reliability studies cannot be performed due to the type of scoring
(Ersig et al., 2013). With multiple regression analysis, the prediction sta-
tus of gestational age and PMA of neonates for IDFS-R and IDFS-Q points
were investigated. The IDFS-R points of neonates had negative significant
correlations with gestational age and PMA (p = 0.001), with gestational
age and PMA being the factors explaining 13.8% (F = 7.30, p < 0.001) of
IDFS-R points (Table 3). Previous studies reported that some preterm in-
fants were ready for feeding at 29-30 weeks PMA (Gennattasio et al.,
2015; Nyqvist, 2008). Additionally, it was reported that readiness for
feeding was associated more with pregnancy week at birth rather than
PMA. Amaizu et al. (2008) researched the changes over time of certain
feeding skills reflecting the progression of feeding performance and re-
ported that the maturation indexes for certain oral feeding skills were
linked to pregnancy age more than PMA. The results of the study by
Gianni et al. (2017) showed that the median scores obtained at subse-
quent assessments using the Infant Driven Scale progressively increased,
suggesting individual neurodevelopmental maturation of infants. Specif-
ically, a score < 8 at assessment performed at 32 weeks PMA was associ-
ated with a delay of 1.8 weeks in achieving feeding independence. These
findings support our study. Though infants mature at different rates, pre-
vious research proposed that the necessary coordination of reflexes,
sucking, swallowing and breathing skills begin in the 33rd week of preg-
nancy (Bakewell-Sachs et al., 2009; Barlow, 2009; Laptook, 2013; Sahni
& Polin, 2013). For this reason, in this feeding method, initial assessments
of feeding readiness begin, and assessments continue before every feed-
ing experience after the 33rd pregnancy week. Also, further study of in-
dividual feeding skills development using the IDFS would add to our
understanding of neonatal feeding skill development. Understanding
the evolution of feeding skill development for preterm infants as well
as the term-age infants commonly treated in the neonatal intensive
care department or unit (Thoyre et al,, 2018).

When infant oral feeding begins, the clinician assesses the quality of
feeding assessment and the infant using the required caregiver support
type for a safe feeding experience (Ludwig & Waitzman, 2007). Consis-
tent with previous studies (Ludwig & Waitzman, 2007; Newland et al,
2013; Wellington & Perlman, 2015), this study shows, that IDFS imple-
mentation in the NICU appears to be a beneficial tool to assess the read-
iness of infants for oral feeding and monitor progress in the context of a
cue-based oral feeding approach. Additionally, the IDFS is thought to
provide the opportunity for early detection of infants at risk of delay
in obtaining feeding independence (Gennattasio et al., 2015).

Practice implications

Determination of readiness for oral feeding of premature infants is
complicated. For this reason, assessment of the feeding skills of preterm
infants with the IDFS guides decisions about delaying oral feeding
which is beyond their capacity. In this situation, avoiding negative feed-
ing experiences may protect the infant's oral feeding ability when oral
feeding skills are present. In this context, the assessment may be an
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important component in preventing long-term feeding problems. How-
ever, untreated feeding disorders have been shown to be persistent over
time and have long-lasting consequences for the motor and cognitive
development of the child (Wilken & Bartmann, 2014; Wolke et al.,
2009). For infants who can feed orally, the IDFS provides a reliable and
valid route to systematically observe and record the maturation of feed-
ing skills. It guides the selection of interventions to support feeding
skills in the best way possible.

Feeding skills are expected to change over time as the infant's bodily
systems mature and improve. For this reason, there is a need to assess
the variation in skills over time. Clinicians need valid and reliable tools
to organize data and develop a common language to assess and define
individual feeding skills. The IDFS offers an effective path to assess the
progression of infant feeding skills.

Limitations

This study has some limitations. Caregivers have a responsibility to
recognize factors that might impact the introduction or progression of
oral feeding. Feeding readiness assessment should be included in the
skills development required by all bedside clinicians. Replication of
this study with a large sample size is recommended. Finally, this is a
single-center study and findings cannot be generalized to the general
population. However, as this was a single-center study, findings were
not affected by inconsistent NICU feeding guidelines.

Conclusions

In conclusion, the Turkish version of the IDFS is a valid and reliable
tool that can be used in the NICU to assess feeding skills in the transition
to oral feeding of preterm infants. Additionally, the IDFS allows the op-
portunity to regulate feeding interventions in problematic areas during
the transition to oral feeding. For this reason, the IDFS is recommended
for use in easing the safe and successful development of oral feeding
skills in preterm infants and planning evidence-based interventions.

The IDFS appears to be a beneficial tool for assessing the readiness
for oral feeding of preterm infants and early determination of infants
at risk of delayed feeding independence. This study shows the IDFS is
an appropriate complementary assessment tool that can be easily
used by health professionals in clinical practice.

Funding

No funding.
Author contributions

All authors made substantial contributions to the conception and de-
sign of the study and the acquisition and interpretation of the data. All
the authors drafted the article or critically revised it for intellectual content.
Ethical considerations

The ethics committee approval was received from Giresun Univer-
sity Scientific Research Ethics Committee and legal permissions were
received from the institutions where the research will be conducted.
Declaration of Competing Interest

The authors declare that they have no conflict of interests.

Acknowledgments

The authors thank the infants and parents who agreed to participate
in this study for their contribution.



D.K. Alemdar, . Inal and M. Bulut

References

Amaizu, N,, Shulman, R,, Schanler, R., & Lau, C. (2008). Maturation of oral feeding skills in
preterm infants. Acta Paediatrica, 97(1), 61-67. https://doi.org/10.1111/}.1651-2227.
2007.00548.x.

American Academy of Pediatrics Committee on Fetus and Newborn (2008). Hospital dis-
charge of the high-risk neonate. Pediatrics, 122(5), 1119-1126. https://doi.org/10.
1542/peds.2008-2174.

Bache, M., Pizon, E., Jacobs, J., Vaillant, M., & Lecomte, A. (2014). Effects of pre-feeding oral
stimulation on oral feeding in preterm infants: A randomized clinical trial. Early
Human Development, 90(3), 125-129. https://doi.org/10.1016/j.earlhumdev.2013.12.
011.

Bakewell-Sachs, S., Madoff-Copper, B, Escobar, G., Silber, ] H., & Lorch, S.A. (2009). Infant
functional status: The timing of physiologic maturation of premature infants. Pediat-
rics,123, e878-86. https://doi.org/10.1542/peds.2008-2568

Balai, A. (2015). Sosyal Bilimlerde Arastirma Yéntem, Teknik ve llkeler. 11. bask. Ankara:
Pegem Akademi, 111-146.

Bandara, S., Nyqvist, K. H., Musmar, S. M., Procaccini, D. B, & Wang, S. F. (2012). Round
table discussion: Use of alternative feeding methods in the hospital. Journal of
Human Lactation, 28(2), 122-124. https://doi.org/10.1177/2F0890334412437706.

Barlow, S. M. (2009). Oral and respiratory control for preterm feeding. Current Opinion in
Otolaryngology & Head and Neck Surgery, 17(3), 179-186. https://doi.org/10.1097/
2FM00.0b013e32832b36fe.

Blencowe, H,, Lee, A. C, Cousens, S., Bahalim, A, Narwal, R, Zhong, N., ... Lawn, ]. E. (2013).
Preterm birth-associated neurodevelopmental impairment estimates at regional and
global levels for 2010. Pediatric Research, 74(1), 17-34. https://doi.org/10.1038/pr.
2013.204.

Browne, J. V., & Ross, E. S. (2011). Eating as a neurodevelopmental process for high-risk
newborn. Clinical Perinatology, 38(4), 731-743. https://doi.org/10.1016/j.clp.2011.
08.004.

Cam, 0., & Baysan-Arabaci, L. (2010). Qualitative and quantitative steps on attitude scale
construction qualitative and quantitative steps on attitude scale construction.
Hemgirelikte Aragtirma Gelistirme Dergisi, 12(2), 59-71. https://dergipark.org.tr/tr/
download/article-file/984349.

Crestani, A. H., Moraes, A. B., & Souza, A. P. R. (2017). Content validation: Clarity/rele-
vance, reliability and internal consistency of enunciative signs of language acquisi-
tion. Codas, 29(4), Article e20160180. https://doi.org/10.1590/2317-1782/
201720160180.

Daicampi, C,, Comoretto, R. I, Soriani, N., Lolli, E., Boschetto, S., Cecchin, M, ... Gregori, D.
(2019). Protocols for early discharging of premature infants: An empirical assessment
on safety and savings. Journal of Perinatal Medicine, 47(8), 885-893. https://doi.org/
10.1515/jpm-2018-0420.

Davidson, E., Hinton, D., Ryan-Wenger, N., & Jadcherla, S. (2013). Quality improvement
study of effectiveness of cue-based feeding in infants with bronchopulmonary dys-
plasia in the neonatal intensive care unit. Journal of Obstetric, Gynecologic, and
Neonatal Nursing, 42(6), 629-640. https://doi.org/10.1111/1552-6909.12257.

DeVellis, R. F. (2012). Scale development, theory and applications. California, USA: Sage
Publication, 31-59.

Dodrill, P., McMahon, S., Donovan, T., & ve Cleghorn, G. (2008). Current management of
transitional feeding issues in preterm neonates born in Queensland, Australia. Early
Human Development, 84(10), 637-643. https://doi.org/10.1016/j.earlhumdev.2008.
04.004.

Ersig, A. L, Kleiber, C,, McCarthy, A. M., & ve Hanrahan, K. (2013). Validation of a clinically
useful measure of children’s state anxiety before medical procedures. Journal for
Specialists in Pediatric Nursing, 18(4), 311-319. https://doi.org/10.1111/jspn.12042.

Esin, M. N. (2014). Veri toplama yontem ve araglar & veri toplama araglarinin giivenirlik
ve gecerligi. In S. Erdogan, N. Nahgivan, & M. N. Esin (Eds.), Hemsirelikte arastirma
siire, uygulama ve kritik (pp. 193-232). Nobel: Istanbul.

Fanton, T. R, & Kim, J. H. (2013). A systematic review and meta-analysis to revize the
Fenton growth chart for prematiire infants. BMC Pediatrics, 13(59), 1-13. https://
doi.org/10.1186/1471-2431-13-59.

Gelfer, P., McCarthy, A, & Spruill, C. T. (2015). Infant driven feeding for preterm infants:
Learning through experience. Newborn and Infant Nursing Reviews, 15(2), 64-67.
Gennattasio, A, Perri, E. A, Baranek, D., & Rohan, A. (2015). Oral feeding readiness assess-
ment in premature infants. MCN: The American Journal of Maternal/Child Nursing, 40

(2), 96-104. https://doi.org/10.1097/nmc.0000000000000115.

Gewolb, I. H., & Vice, F. L. (2006). Abnormalities in the coordination of respiration
and swallow in preterm infants with bronchopulmonary dysplasia. Developmental
Medicine and Child Neurology, 48(7), 595-599. https://doi.org/10.1017/s00121
62206001241.

Gianni, M. L, Sannino, P., Bezze, E., Plevani, L., di Cugno, N., Roggero, P., ... Mosca, F. (2015).
Effect of co-morbidities on the development of oral feeding ability in pre-term in-
fants: A retrospective study. Scientific Reports, 5(5), 16603. https://doi.org/10.1038/
2Fsrep16603.

Gianni, M. L, Sannino, P., Bezze, E., Plevani, L, Esposito, C,, Muscolo, S., ... Mosca, F. (2017).
Usefulness of the infant driven scale in the early identification of preterm infants at
risk for delayed oral feeding independency. Early Human Development, 115, 18-22.
https://doi.org/10.1016/j.earlhumdev.2017.08.008.

Goziikara Bag, H. G., Karabulut, E., & Alpar, R. (2010). 2x2 tablolarda gozlemciler/
gozlemler arasi uyumun degerlendirilmesi. Hacettepe Dis Hekimligi Fakiiltesi Dergisi,
34(1-2), 46-52. http://www.dishekdergi.hacettepe.edu.tr/htdergi/makaleler/20101-
2makale-06.pdf.

Goziim, S., & Aksayan, S. (2003). Kiiltiirlerarasi dlcek uyarlamasi igin rehber II:
psikometrik 6zellikler ve kiiltiirlerarasi karsilastirma. Hemsirelikte Arastirma ve

154

Journal of Pediatric Nursing 67 (2022) 148-154

Gelistirme Dergisi, 5, 3-14. http://hemarge.org.tr/ckfinder/userfiles/files/2002/2002-
vol4-sayi1-147.pdf.

Howe, T. H, Lin, K. C, Fu, C. P,, Su, C. T., & Hsieh, C. L. (2008). A review of psychometric
properties of feeding assessment tools used in neonates. Journal of Obstetric,
Gynecologic, and Neonatal Nursing, 37(3), 338-349. https://doi.org/10.1111/j.1552-
6909.2008.00240.x.

Hwang, Y. S, Ma, M. C, Tseng, Y. M., & Tsai, W. H. (2013). Associations among perinatal
factors and age of achievement of full oral feeding in very preterm infants.
Pediatrics and Neonatology, 54(5), 309-314. https://doi.org/10.1016/j.pedneo.2013.
03.013.

Jadcherla, S. R, Wang, M., Vijaypal, A. S., & Leuthner, S. R. (2010). Impact of prematurity
and comorbidities on feeding milestones in neonates: A retrospective study. Journal
of Perinatology, 30(3), 201-208. https://doi.org/10.1038/2Fjp.2009.149.

Johnston, M., Landers, S., Noble, L., Szucs, K., & Viehmann, L. (2012). Breastfeeding and the
use of human milk. Pediatrics, 129(3), e827-e841. https://doi.org/10.1542/peds.
2011-3552.

Jonhson, B., & Christensen, L. (2014). Educational research: Quantitative, qualitative, and
mixed approaches. Thousand Oaks (CA): Sage, 190-222.

Kish, M. Z. (2013). Oral feeding readiness in preterm infants: A concept analysis. Advances
in Neonatal Care, 13(4), 230-237. https://doi.org/10.1097/anc.0b013e318281e04e.

Laptook, A. R. (2013). Neurologic and metabolic issues in moderately preterm, late pre-
term, and early term infants. Clinical Perinatology, 40(4), 723-738. https://doi.org/
10.1016/j.clp.2013.07.005.

Lau, C, & Smith, E. 0. (2012). Interventions to improve the oral feeding performance of
preterm infants. Acta Paediatrica, 101(7), 269-274. https://doi.org/10.1111/j.1651-
2227.2012.02662 X.

Ludwig, S. M., & Waitzman, K. A. (2007). Changing feeding documentation to reflect in-
fant driven feeding practice. Newborn and Infant Nursing Reviews, 7(3), 155-160.
https://doi.org/10.1053/j.nainr.2007.06.007.

Maggio, L, Costa, S., Zecca, C,, & Giordano, L. (2012). Methods of enteral feeding in pre-
term infants. Early Human Development, 88(2), 31-33. https://doi.org/10.1016/
$0378-3782(12)70011-7.

Mizuno, K., Nishida, Y., Taki, M., Hibino, S., Murase, M., Sakurai, M., & Itabashi, K. (2007).
Infants with bronchopulmonary dysplasia suckle with weak pressures to maintain
breathing during feeding. Pediatrics, 120(4), 1035-1042. https://doi.org/10.1542/
peds.2006-3567.

Newland, L., L'huillier, M. W., & Petrey, B. (2013). Implementation of cue-based feeding in
a level Il NICU. Neonatal Network, 32(2), 132-137. https://doi.org/10.1891/0730-
0832.32.2.132.

Nyquist, K. H. (2008). Early attainment of breastfeeding competence in very preterm in-
fants. Acta Paediatrica, 97(6), 776-781. https://doi.org/10.1111/j.1651-2227.2008.
00810.x.

Park, J., Knafl, G., Thoyre, S., & Brandon, D. (2015). Factors associated with feeding pro-
gression in extremely preterm infants. Nursing Research, 64(3), 159-167. https://
doi.org/10.1097/nnr.0000000000000093.

Pickler, R. H., Best, A., & Crosson, D. (2009). The effect of feeding experience on clinical
outcomes in preterm infants. Journal of Perinatology, 29(2), 124-129. https://doi.
0rg/10.1038/jp.2008.140.

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you sure you know what's
being reported? Critique and recommendations. Research in Nursing & Health, 29(5),
489-497.

Sahni, R., & Polin, R. A. (2013). Physiologic undérpinnings for clinical problems in moder-
ately preterm and late preterm infants. Clinical Perinatology, 40(4), 645-663. https://
doi.org/10.1016/j.clp.2013.07.012.

Shaker, C. S. (2013). Cue-based co-regulated feeding in the neonatal intensive care unit:
Supporting parents in learning to feed their preterm infant. Newborn and Infant
Nursing Reviews, 13, 51-55. https://doi.org/10.1053/J.NAINR.2012.12.009.

Tavsancil, E. (2002). Tutumlanin Olgiilmesi ve SPSS ile veri analizi. Attitudes measurement
and data analysis with SPSS. Ankara (Turkey): Atlas Yayinevi, 135e66.

Thoyre, S. M., Pados, B. ., Catherine, S, Fuller, K. L., & Park, J. (2018). Psychometric prop-
erties of the early feeding skills assessment tool. Advances in Neonatal Care, 18(5),
E13-E23. https://doi.org/10.1097/anc.0000000000000537.

Waitzman, K. A, Ludwig, S. M., & Nelson, C. L. (2014). Contributing to content validity of
the infant-driven feeding scales© through Delphi surveys. Newborn and Infant
Nursing Reviews, 14(3), 88-91. https://doi.org/10.1053/2Fj.nainr.2014.06.010.

Wellington, A., & Perlman, J. M. (2015). Infant-driven feeding in premature infants: A
quality improvement project. Archives of Disease in Childhood. Fetal and Neonatal
Edition, 100(6), 495-500. https://doi.org/10.1136/archdischild-2015-308296.

White-Traut, R, Pham, T., Rankin, K. N., Shapiro, N., & Yoder, J. (2013). Exploring factors
related to oral feeding progression in premature infants. Advances in Neonatal Care,
13(4), 288-294. https://doi.org/10.1097/2FANC.0b013e31829d8c5a.

Wilken, M., & Bartmann, P. (2014). Posttraumatic feeding disorder in low birth weight
young children: A nested case-control study of a home-based intervention program.
Journal of Pediatric Nursing, 29(5), 466-473. https://doi.org/10.1016/j.pedn.2014.04.
001.

Wolke, D., Schmid, G., Schreier, A., & Meyer, R. (2009). Crying and feeding problems in in-
fancy and cognitive outcome in preschool children born at risk: A prospective popu-
lation study. Journal of Developmental & Behavioral Pediatrics, 30, 226-238. https:/
doi.org/10.1097/DBP.0b013e3181a85973.

Yenal, K, & Okumus, H (2003). Use age of LATCH breast- feeding asessment tool and the
effectson the success breast- feeding. Journal of Research and Development in Nursing.
51(1), 38-44.



