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Abstract

Background: It is important to check the skin of neonates on a daily basis so that abnormal conditions and skin problems are
identified.
Objectives: This study aimed at testing the validity and reliability of a revised Northampton Neonatal skin assessment tool in Turk-
ish; a review to determine whether it is valid and reliable in the care of neonates.
Methods: The research had a cross-sectional and methodological design. The data for the study was collected between 1st of January
2015, and 20th of June 2015, at the neonatal intensive care unit (NICU) of a major training and research hospital in Istanbul/Turkey;
362 neonatal skin assessments were executed. The revised tool’s language, face, content, construct validity, and reliability were
evaluated.
Results: The intra-class correlation coefficient, which indicates interrater reliability, was 1.00 in the study, representing 100% agree-
ment. The Cronbach alpha internal consistency coefficient revealed that the tool’s general reliability was at an acceptable level (Cα
= 0.71). Although the model was not found to be significant (Chi-square = 46.22, df = 17, and P < 0.001), the other model fit indices
found RMSEA < 0.07,χ2/df < 3, and SRMR<0.06, which meant that the data had an acceptable fit for the model. The model exhibited
a good fit because the CFI, NFI, GFI, and AGFI indices were close to 1. When the model fit indices were evaluated in combination, the
CFA model generally had a good fit. The most significant and most prominent effect on the tool was the impact of NNS9 (level of
care) indicator (b9 = 0.86, t value = 17.46 > 1.96).
Conclusions: The Turkish version of the revised northampton neonatal skin assessment tool is an appropriate, valid, and reliable
instrument to be used in the assessment of neonatal skin, especially of infants at the NICU. The tool may be recommended for use
in the care of neonates.
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1. Background

The skin is the body’s largest active organ and has many
functions. Among these functions are temperature and
blood pressure regulation, acting as a barrier against tox-
ins and infections, maintaining the fluid electrolyte bal-
ance, fat storage, vitamin synthesis, and transmitting sen-
sual stimuli (1).

The skin is composed of 3 layers, with each layer hav-
ing its own specific function. The younger the gestational
age, the more immature the functions of these layers. In
general, factors that raise the risk of compromising skin
integrity include insufficient development of the stratum

corneum layer and the links between the dermis and epi-
dermis in premature infants with very low birth weight,
extensive invasive interventions, and monitorization (2, 3).

Neonates with impaired skin integrity remain at the
hospital and in the neonatal intensive care unit for longer
periods due to prematurity, surgical interventions or med-
ical complications. This may cause a higher incidence of in-
fection in neonates, increase mortality and morbidity, and
even increase stress and pain (1, 3, 4).

It is important to check the skin of neonates on a daily
basis so that abnormal conditions and skin problems are
identified. The principles of neonatal assessment should
encompass daily examinations (or more frequently as per
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assessment results).

Before beginning a skin assessment, it is important,
in terms of preventing the risk of infection, that hand hy-
giene procedures are performed. The infant and its skin are
assessed completely and comprehensively, from head to
toe; the head, ears, back of the head, umbilical region, dia-
per area, and extremities should be carefully examined. All
types of color change, signs of erythema, cyanosis, dryness,
wound, scrape, tear, irritation, pressure or infection are
noted. Signs of birth trauma or abnormalities should also
be added to the records (5-9). In particular, infants, who
have had heel blood testing, arterial/venous blood tests, or
are being probe monitored, should be more carefully as-
sessed (areas where adhesive tape and probes have been
attached or removed are important). Any findings on the
skin that are believed to be of significance may be pho-
tographed and added to the records (5).

Although a term infant’s skin matures in 14 to 21 days,
careful observation and care is needed to minimize skin
impairment and iatrogenic injury. The use of a standard-
ized skin assessment tool that could be used in both term
and preterm infants at the NICU, and at care plan prepara-
tions in accordance with assessment results may facilitate
nursing interventions.

The younger the gestational age, the more difficult the
assessment and care of the skin. For this reason, specially
designed assessment tools are needed for such patients.
Although neonatal skin care occupies an important place
in nursing literature, skin assessment tools have primarily
been designed for adults and later adapted to neonates (5).

There has been no published, valid, and reliable Turk-
ish Language Neonatal skin evaluation scale available in
Turkey. Although in international studies, pediatric skin
assessment scales are available, the study’s relationship
with neonatal skin assessment scales are very few. Most of
these scales are based on the Braden Q scale (2).

The northampton neonatal skin assessment tool
(NNSAT) was developed at Northampton general hospital
in 2004 to provide a means of enhancing the skills of
nurses in their assessment of newborns’ skin in their
neonatal care practice. The tool is easy to use and its aim is
to provide individual assessment of the newborn.

2. Objectives

This study aimed at testing the validity and reliability
of the revised Northampton Neonatal skin assessment tool
in Turkish; a review to determine whether it was valid and
reliable in the care of neonates was done.

3. Methods

3.1. Type of Research and Purpose

The research had a cross-sectional and methodological
design. This study was conducted for the purpose of revis-
ing the northampton neonatal skin assessment tool and
testing its validity and reliability in the Turkish language,
and to determine whether the tool is valid and reliable for
use in the care of neonatal patients. The use of a standard-
ized measurement instrument in the assessment of new-
borns’ skin at the NICU would make it possible to make an
early identification of risk and prevention complications,
thus contributing to nursing care.

3.2. Ethics Committee and Permissions

Prior to the study, permission was obtained via e-mail
from Valerie McGurk et al. for the translation and use of
the Northampton Neonatal skin assessment tool. The ap-
proval of the ethics board of Zeynep Kamil hospital was
obtained (September 19th, 2014 /ethics board No. 165).
No invasive procedures were done for the newborns. The
scale includes only observational evaluation. In addition,
signed informed consent forms were obtained from the
parents of the newborns.

3.3. Study Population and the Selection of the Sample

The study was conducted at the neonatal intensive care
unit (NICU) of a training and research hospital between
January 1st, 2015 and June 30th, 2015 with newborns, who
were under treatment/care at the unit. Postnatal age was 0
to 28 days. The location of the research was a large public
hospital in Istanbul. This hospital has the highest patient
(as NICU) capacity in Istanbul. This hospital does not ac-
cept any neonatal transport. Only babies born at the same
hospital are treated. It was decided that the number of sub-
jects needed for structural equation modeling at 5% sig-
nificance level, 80% power, and effect size of 0.30 was 362
neonates, in accordance with the study protocol and ran-
dom sampling methods.

3.4. The Data Collection Process

3.4.1. Language Validity

In the first stage of the translation to Turkish, work was
performed on language equivalence.

First, the original instrument was translated to Turk-
ish by 3 independent translators. In the advanced stage
of the translation, 2 academics, who were proficient in En-
glish compiled the 3 translations to a single instrument.
The merged advanced translation was then back translated
by another bilingual independent translator to the origi-
nal language, English. The back translation of the tool was
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compared with the English original and the discussions
held on the Turkish version led to a modification of the
Turkish instrument.

3.4.2. Face Validity

To assess face validity, 10 mothers were asked about the
importance of each item (very important, important, quite
important, a little important, and not important). The im-
pact score of each item was calculated by a Lickert’s scale.
Items were considered appropriate if they had an impact
score equal to or greater than 1.5 (10).

3.4.3. Content Validity

Expert Opinion; the final form of the Turkish instru-
ment and the original tool were evaluated by nursing,
medical, and academic experts in the field of newborn clin-
ical nursing (a total of 8 experts). The original form of the
study and its Turkish version were sent to the experts, who
were asked to assess the scale from the viewpoint of its
ease of comprehension. Accordingly, each item was scored
from 1 to 4 (1: Inappropriate, 2: Slightly appropriate, 3: Very
appropriate, 4: Extremely appropriate) and the tool was re-
vised in line with the expert’s opinions.

- The assessment criteria of the items in the instrument
were clarified.

- “Item 4 - skin integrity” in the original form of the tool
and “item 8 - visual examination” appeared to be the same
assessment and therefore Item “8 - visual examination" was
removed from the instrument.

- In line with recommendations in the literature, addi-
tions were made (e.g. edema and phototherapy) to “skin
observation findings”, which changed the total score of the
complete scale (2, 3, 6-9).

- The total score of the scale and the assessment bound-
aries were changed to overcome the overlap (for example,
0 to 8 low risk and 8 to 15 medium risk were changed to 0
to 8 low risk and 9 to 15 medium risk).

- The final version of the instrument was used for the
data collection (supplementary file Appendix 1).

In this study, content validity was determined by the
content validity ratio (CVR) and content validity index
(CVI) for each item (11) Moreover, floor and ceiling effects
were used when evaluating content validity. Floor and
ceiling effects show the proportion of individuals, who
achieve the highest or lowest possible numeric value of a
score and are considered present when more than 15% of
the individuals achieve these values (12).

3.4.4. Reliability of the Instrument

At the beginning of the study, interrater reliability was
assessed by 2 different researchers, who simultaneously

evaluated 17 infants. At the end of this, Cronbach’s alpha
internal consistency coefficient was calculated.

3.5. Collection of the Data

The research data were collected using a data col-
lection form and the Turkish adaptation of the revised
northampton skin assessment tool (RNNSAT) (supplemen-
tary file Appendix 1) between 1st of January 2015, and 30th
of June 2015 by 2 researchers, once a day, at the NICU where
the newborns were receiving care/treatment (the gesta-
tional week and weight at the time of the evaluation were
taken as base line data). At the end of the study, skin assess-
ments of 362 newborns were done.

3.5.1. Data Collection Sheets

Patient identification form: This contains the basic
demographic data for the newborns (e.g. date of birth,
weight at birth, gestational week, gender, diagnosis, and
type of delivery).

The northampton neonatal skin assessment tool: De-
veloped in the United Kingdom by Valerie McGurk et al.
during year 2004 (5). The tool is used to evaluate skin con-
ditions of inpatients treated at neonatal clinics. The instru-
ment assesses newborn’s skin using a 9-item scale: gesta-
tional week, weight, age, skin integrity, temperature con-
trol, movement, nutritional status, visual examination,
and level of care. Each sub-scale comprises 27 items based
on pre-determined criteria. The lowest possible score on
the items is zero and the highest is 25. A score of 0 to 8
on the scale signifies low risk in terms of skin complica-
tions and a daily assessment is recommended. A score of 8
to 15 signifies medium risk in terms of skin complications
and a re-assessment is recommended every 6 to 8 hours, to-
gether with a change of position. A score of 16 to 24 sig-
nifies high risk in terms of skin complications and a re-
assessment is recommended every 4 to 6 hours, together
with a change of position. A score of over 24 indicates the
possible development of high-risk skin complications and
a re-assessment is recommended every 2 to 4 hours, to-
gether with a change of position. The higher the score on
the scale, the higher the newborn’s risk of skin complica-
tions. Research about original tool’s validity and reliability
could not be found in the literature review. For this reason,
the current study does not discuss the results with the orig-
inal tool.

3.6. Statistical Assessment

The data set was tested before the validity and relia-
bility study, for appropriateness of multivariate normal-
ity and multicollinearity hypotheses, first using Mardia’s
kurtosis multivariate normality test and then the variance
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inflation factor (VIF) approach. Sampling adequacy was
examined using the Kaiser-Meyer-Olkin test and Bartlett’s
test of sphericity was employed to determine whether the
data entry matrix was a unit matrix. MinRes factor analy-
sis (varimax rotation) was used to support the factor anal-
ysis of the NNSA tool’s validity and to reach the most ap-
propriate measuring model. Confirmatory factor analysis
was performed to test the validity of the determined factor
structure using the technique of maximum likelihood es-
timation. To assess the reliability of the scale, Cronbach’s
alpha internal consistency coefficient was calculated. In
evaluating the fit of the model (χ2/df), the following fit in-
dexes were used: root mean square error of approximation
(RMSEA), comparative fit index (CFI), goodness-of-fit index
(GFI), adjusted goodness-of-fit index (AGFI), standardized
root mean square residual (SRMR), and normed fit index
(NFI). The intra-class correlation coefficient was calculated
to measure the interrater reliability. The SPSS version 22
and LISREL 8.54 programs were used for the statistical eval-
uations; P < 0.05 was accepted as statistically significant.

4. Results

Of the neonates included in this study, 45.0% were fe-
males and 55.0% were males; the mean gestational age was
32.59±4.13 weeks (range, 24 to 41 weeks). The mean height
of the infants was 45.85± 4.56 cm (range, 33 to 50 cm) and
their mean birth weight was 1975.61 ± 898.13 g (range, 480
to 4750 g). The characteristics of the newborns and addi-
tional skin findings are presented in Table 1.

It was found that the RNNSAT scale has face validity and
high content validity. The impact scores of all items were
calculated to be 1.5 or above and they had acceptable fea-
tures. Mean CVR was close to 88% and mean CVI was 93%
(Ayre scale, 2014). Additionally, no score had more than 10%
of the scores at lowest level (floor effect) or at the highest
level (ceiling effect). Moreover, the intra-class correlation
coefficient, indicating interrater reliability, was 1.00 in the
study; it could be said that there was 100% agreement be-
tween the raters, who had professional experience of 3 to
20 years at the NICU.

It was observed that the tool’s data set supported the
hypothesis of multivariate normality (P > 0.05) and multi-
collinearity. The result of the Kaiser-Meyer-Olkin test was
0.70. This value indicates an adequate sample size for
analysis. However, Barlett’s test of sphericity showed that
the data correlation matrix was not a unit matrix (BS-χ2

= 974.74, P < 0.001). The MinRes factor analysis yielded
a two-dimensional model; 53.0% of the factor variance
was explained. However, a single-dimension model was
adopted in this study instead of a two-dimensional one.

Table 1. Neonataes Demographic Characteristics (N = 362)a

N %

Gender

Female 165 45.4

Male 197 54.6

Admission diagnosis

Preterm + preterm with additional problems 205 56.6

Respiratory problems 56 15.5

Hyperbilirubinemia/ ABO incompatibility 37 10.2

Sepsis/EMR (early membrane rupture) 21 5.6

Congenital anomalies 20 5.5

Other 24 6.6

Delivery mode

Vaginal birth 129 35.7

Cesarean section 233 64.3

Skin findings

Site of extravasation 3 0.8

Wound 13 3.6

Electrolyte imbalance 128 35.5

Edema 74 20.5

Central catheter 62 17.2

Cord clamp in situ 93 25.8

Intravenous cannula in situ 210 58.2

Drain 93 25.8

Arterial line in situ 6 1.7

Umbilical catheter 41 11.4

Peritoneum dialysis catheter 1 0.3

Phototherapy 69 19.1

Diaper dermatitis 86 23.8

Apparent birth trauma 3 0.8

aSkin findings include more than one evaluation.

Overall, 43.2% of the variance was accounted for in this fac-
tor model.

Confirmatory factor analysis (CFA) was performed us-
ing maximum likelihood estimation to test the validity of
the factor structure determined with MinRes factor anal-
ysis. The path diagram of the standardized solution is
shown in Figure 1. The t values of path coefficients in the
hypothesis test are indicated in Figure 2. The model fit in-
dexes for this model are found in Table 2. Although the
model was not found to be significant (Chi-square = 46.22,
df = 17, and P < 0.001), the other model fit indices had RM-
SEA < 0.07 and χ2/df < 3, and SRMR < 0.06, which meant
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that the data had an acceptable fit for the model. The
model exhibited a good fit because the CFI, NFI, GFI, and
AGFI indices were close to 1. When the model fit indices
were evaluated in combination, the CFA model generally
had a good fit. The multiple coefficients of determination
for each equation in the scale model are shown in Table 3.

Table 2. Model Fit Indices for NNSAT

Model fit indices Value

χ2 46.21

p < 0.001

df 17

χ2 / df 2.71

Root mean square error of approximation (RMSEA) 0.06

Standardized root mean residual (SRMR) 0.05

Comparative fit index (CFI) 0.97

Normed fit index (NFI) 0.96

Goodness-of fit index (GFI) 0.97

Adjusted goodness-of-fit index (AGFI) 0.92

Abbreviation: df, degree of freedom.

Cronbach’s alpha internal consistency coefficient re-
vealed that the tool’s general reliability was at an accept-
able level (Cα = 0.71). However, the items of signs and age
reduced the reliability coefficient of the tool. However,
when these items were removed from the tool, the model’s
validity was compromised. For this reason, the tool’s va-
lidity and reliability were examined before the mentioned
items were removed.

In addition to Age (NNS3) (b3 = 0, t value = -1.15 < 1.96),
all of the other indicators had a positive and significant ef-
fect on the scale. The items in order of their significant ef-
fects on the scale may be listed as level of care (NNS9), mo-
bility (NNS6), temperature control (NNS5), nutritional sta-
tus (NNS7), signs, skin integrity (NNS4), weight (NNS2), and
gestation (NNS1). The most significant and most promi-
nent effect on the tool was the impact of NNS9 (b9 = 0.86, t
value = 17.46 > 1.96).

5. Discussion

The mean gestational age was found to be 32.59 ± 4.13
weeks (range, 24 to 41 weeks), and the mean birth weight
was 1975.61 ± 898.13 g (range, 480 to 4750 g). The ability
of the tool to work with a sample of newborns with a wide
range of gestational ages and birth weights shows that this
tool may be used for both term and preterm infants.

In terms of the diagnoses for acceptance in the unit
in this study, 56.6% of the infants were classified as
preterm/preterm with additional problems, and 15.5% as
respiratory problems/transient tachypnea of the newborn
(TTN). Infants, who are preterm or preterm with additional
comorbidities and respiratory problems are given prior-
ity for acceptance in the NICU’s, around the world (13).
The individualized developmental care and assessment of
preterm infants in the NICU is of vital importance (14). Skin
assessment occupies an important place in this daily care
(5, 8) and in this context, the NNSA tool could contribute to
standardizing the process of skin assessment.

One of the challenges of observation-based tools, in the
context of determining reliability, is the concordance be-
tween independent observations. The agreement between
observers is expressed by accordance scores when different
implementers simultaneously use the same measuring in-
strument. An agreement of 70.0% or more between more
than 1 rater is considered a good result for reliability. The
interrater agreement was found to be 1.00, i.e. 100%, which
indicates “excellent agreement in the range of 0.93 to 1.00.”

In the validity and reliability testing of Lund and Os-
born’s (2004) neonatal skin condition scale (NSCS) (3), this
rate was 89%; in the Neonatal skin risk assessment scale (15)
by Huffines and Logton (1997), it was found to be 97%, and
the same rate was 98% in the neonatal braden Q risk assess-
ment scale by Lima et al., 2016 (9). No scales on neonatal
total skin assessment have been tested for validity and re-
liability in the Turkish literature. However, “pressure ulcer
risk assessment” scales based on observations for assessing
skin symptoms in children and newborns recorded 100%
interrater reliability in the study by Sacar et al., 2013 (16),
and no significant difference was found between the asses-
sors in a study by Gunes and Toruner, 2014 (17).

In this study, the two-dimensional model determined
with MinRes factor analysis displayed a variance explana-
tion rate of 53.8%; this rate was found to be 43.2% for the
single-dimension model. The single-dimension model was
preferred because the assessment of a newborn’s skin re-
quires an integrated approach. Huffines and Logston’s
(1997) Neonatal Skin Risk Assessment Scale was divided to
sub-scales (15). Three of the sub-scales (physical condition,
activity, and nutrition) had high predictive value (sensitiv-
ity, 83% and specificity, 81%) and the other 3 sub-scales (men-
tal status, mobility, and moisture) exhibited low predictive
value. As a result, the 3 low-predictive-value sub-scales were
removed from the tool, however, the importance of the
items for determining skin injury are emphasized in the
literature, consequently the revised scale was used overall
(18).

Cronbach’s alpha internal consistency coefficient re-
vealed that the tool’s general reliability was at an accept-
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NNSAT 1.00

0.40

0.21

0.26

0.07

0.35

0.75

0.72

0.60

0.86

0.84

0.96

0.93

1.00

0.88

0.43

0.48

0.63

0.26

0.15

Signs

NNS1

NNS2

NNS3

NNS4

NNS5

NNS6

NNS7

NNS9

Chi-Square = 46.22 , df = 17, P-Value = 0.00016, RMSEA = 0.069

0.610.30

0.23

0.21

Figure 1. Standardized Solution

able level (Cα= 0.71). However, the Signs and Age indicators
reduced the reliability coefficient of the tool. The existence
of these additional skin findings (signs) increase the risk
of skin injury and must not be ignored in the assessment.
In addition, age is an important factor because the skin of
a term newborn matures between 14 and 21 days and the
younger the postnatal age, the higher will be the risk of
skin damage and iatrogenic injury (2, 3, 6-9). For this rea-

son, the tool’s validity and reliability were examined before
the items were removed.

The indicators in order of their significant effects on
the scale were NNS9, NNS6, NNS5, NNS7, signs, NNS4, NNS2,
and NSNS1. As the level of care (NNS9) increases, the NNSAT
scale score also increases, i.e. the level of risk in terms
of skin complications rises. According to national and in-
ternational NICU standards, in level one, -two, and -three
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13.22

13.38

13.35

13.56

13.33

6.34

10.52

11.63

5.23

Chi-Square = 46.22 , df = 17, P-Value = 0.00016, RMSEA = 0.069

NNSAT 0.00

3.59

Signs

NNS1

NNS2

NNS3

NNS4

NNS5

NNS6

NNS7

NNS9

10.236.39

6.02

4.76

7.50

3.87

4.88

-1.15

6.48

12.48

14.55

11.46

17.46

Figure 2. Standardized Solution (T Value)

NICUs, as the level of care increase, the infant’s total health
and care/treatment risks also increases (19).

Items NNS6 and NNS5 are other important items in the
scale. When temperature control is variable or poor, the
newborn is exposed to the risk of complications. More-
over, if the infant is assessed as having restricted or no
movement, the infant can be at risk of complications. In-
fants with problems of skin integrity may also be at risk

of skin complications. The literature on neonate skin care
and physiology reveals that infants should be carefully as-
sessed for thermoregulatory (temperature control system)
issues, loss of movement or restricted movement (risk of
pressure ulcers), and signs of loss of skin integrity, all of
which increase the risk of skin injury (6-9, 16, 17).

The existence of additional or excessive skin findings
indicates that the newborn is at increased risk. In the skin
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Table 3. Squared Multiple Correlation of Each Indicator in Measurement Model and Cronbach Alpha Value of NNSAT

Factor Item No Items R2 Cronbach alpha

NNSAT

NNS1 Gestation 0.04

0.71

NNS2 Weight 0.07

NNS3 Age -

NNS4 Skin integrity 0.12

NNS5 Temperature control 0.57

NNS6 Mobility 0.52

NNS7 Nutritional status 0.37

NNS9 Level of care 0.74

Signs Wound, site of extravasation, peritoneum dialysis catheter,
edema, central catheter, phototherapy, drain, electrolyte
imbalance, arterial line in situ, umbilical catheter, intravenous
cannula in situ, cord clamp in situ, diaper dermatitis, apparent
birth trauma

0.16

assessment of the neonate, it is recommended that a care-
ful evaluation is made of every kind of cannula or probe
that may require the application of adhesive tape to the in-
fant’s skin, including any existing edema, including pres-
sure sores, which may increase the risk of skin injury, and
every kind of cannula, drain, and phototherapy, which may
increase subcutaneous fluid loss and disrupt skin integrity
(2, 3, 6-9).

The findings of the study show a high discrimination
power in items NNS9, NNS6, NNS5, NNS7, signs, NNS4, NN3,
and NSNS1.

NNS1 (gestational week) and NNS2 (weight) are the in-
dicators with the least positive and significant effect on the
scale. This result shows that newborns at younger gesta-
tional age and lower birth weights are at risk of developing
skin complications or have increased risk levels. The lower
the gestational week and birth weight, the higher the new-
born’s risks and as such, a positive correlation is not ex-
pected. The lower the gestational age and birth weight, the
risk of skin injury rises and necessitates special care (5, 8).
These results are consistent with previous literature.

6. Conclusion and Recommendations

The results of this study indicate that the Turkish ver-
sion of the RNNSAT is a valid and reliable instrument that
may be used, particularly in NICUs, for the skin assessment
of all newborns and preterm infants and could be recom-
mended for use in future studies on the care of neonates.

Weak points of the study: Not being multi-centered.
Strong points of the study: A Turkish language validity-

reliability neonatal skin evaluation scale wasn’t reached
(published). For this reason, this study is important.
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