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Abstract: Skin-to-skin, or chest-to-chest, contact (SSC) between newborns and their mothers is known
as kangaroo mother care. The physiological and psychological benefits of SSC for infants and mothers
are well established. The World Health Organization (WHO) recommends practicing SSC for term
and preterm newborns. However, in Saudi Arabia, SSC is not practiced as widely as recommended.
There is insufficient evidence of the nurses” knowledge and attitudes regarding SSC in Saudi Arabia.
The aims of this study were to describe and determine relationships between knowledge, education,
beliefs/attitudes, and the implementation of SSC in Jeddah, Saudi Arabia. Thank You for Your
Time and Kind Suggestion Methods: Cross-sectional descriptive data were collected from 40 nurses
using an English-language version of a knowledge, beliefs/attitudes, education, and implementation
questionnaire used by others. Results: The mean age of the nurses was 42.4 years (SD = 3.2), with a
mean experience of 12 years (SD = 2.1). The mean total score of SSC knowledge was 13.6 (SD =2.3),
the mean of total score of attitudes/beliefs was 12.3 (SD = 3.1), the SSC education mean score was
17.1 (SD = 3.4), and the SSC implementation mean score was 17.0 (SD = 4.1). In total, 55% of the
nurses were not sure of the impact of SSC on brain development in neonates, 45% could not interpret
infants’ responses during SSC; 67% disagreed that it was the nurses’ responsibility to facilitate SSC,
37.5% were not aware of SSC guidelines, and 47% of the nurses had not received any continuing
education on SSC in their units. Pearson correlations revealed a significant association between SSC
implementation and nurses’” knowledge level (r = 0.297, p = 0.031), education (r = 0.85, p = 0.015), and
beliefs (r = 0.31, p = 0.024). Conclusions: Once nurses have improved their knowledge, education,
and beliefs/attitudes, SSC implementation may concomitantly increase. A continuing education
program and clear guidelines are needed to promote SSC adoption in practice.
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1. Introduction

Skin-to-skin contact (SSC) between mothers and newborns, or kangaroo mother care
(KMC), is defined as “placing the naked baby prone on the mother’s bare chest at birth
or soon afterwards” [1]. The World Health Organization (WHO) defined KMC as early,
continued, and prolonged SSC with exclusive breastfeeding [2]. Routine implementation
of SSC is encouraged because its beneficial effects on pre- and full-term infants and their
mothers have been extensively studied and documented: physiological stability, improved
cardiorespiratory function, reduced hypoglycemia, better thermoregulation, less pain, ear-
lier breastfeeding initiation, and longer duration and exclusivity of breastfeeding [1,3-6] as
well as better sleep and brain maturation [1,6-8]. Moreover, SSC supports the physiological
and psychological status of the mothers. SSC enhances maternal emotional well-being,
with mothers experiencing less stress and an increased sense of competence. SSC also
reduces postpartum depression symptoms [9,10] and has a role in preventing postpartum
hemorrhage by decreasing the duration of the third stage of labor and reducing postpartum
blood loss [11-13]. However, global SSC implementation is less than routine, causing
researchers to determine why [14].
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There have been several studies of nurses” knowledge, beliefs/attitudes, education,
and implementation of SSC. National studies conducted in the USA began in 2002 with
Engler et al.’s study showing that 82% of 637 responding hospitals offered SSC to mothers
who requested it and that the nurses’ knowledge of the benefits of SSC was poor, in which
inadequate knowledge negatively impacted the nurses” attitudes toward SSC [15]. In the
same year, Franck et al. (2002) conducted a national survey of 215 randomly selected NICUs
and learned that of the units in which nurses had been educated about SSC, 45% practiced
SSC with intubated infants, 73% with extubated infants, 68% with fathers providing SSC,
and 2% allowing siblings to provide SSC [16]. In 2017, Vittner et al. (2017) surveyed
79 perinatal nurses’ knowledge, attitudes, and practice of SSC and found that knowledge
of SSC benefits was limited and attitudes played a role in the low number of units in
which SSC was practiced regularly [17]. A recent national survey in China showed that
SSC is uncommon in China, and that a major barrier to SSC was physician, nurse, and/or
parent reluctance; reluctance in nurses was due to nurses not knowing about SSC’s benefits
and each nurse having to care for five NICU infants each day [18]. Furthermore, a recent
web-based questionnaire study conducted in Saudi Arabia, which surveyed 209 NICU
nurses to assess their knowledge and competency levels and identify the barriers to practice,
found that most respondents perceived KMC as promoting mother-infant bonding and
enhancing successful breastfeeding, but they were uncertain of the KMC application. The
authors recommended the provision of education programs to facilitate the recommended
implementation of KMC in Riyadh [19]. A cross-sectional survey conducted in two public
hospitals and one private hospital, which aimed to assess the attitudes and practices of
kangaroo mother care by maternity nurses, revealed an association between the type of
degree held by nurses and their attitudes. Nurses who held a master’s degree had more
positive attitudes toward KMC compared to those with bachelor degrees. Continuing
education is essential for practicing KMC as recommended [20]. In their study, Pados et al.
encouraged the use of SSC to minimize stress in neonates and stressed that nurses with a
positive attitude toward SSC had a “key role in maximizing SSC’s use” [21]. Knowledge
and attitudes are crucial factors in enabling nurses to implement SSC practices.

To facilitate SSC practice in Saudi Arabia, the knowledge and attitudes of the nurses
across the country must be studied; however, to the best of our knowledge, no studies on
SSC practices have been conducted in the city of Jeddah, which represents the western
region of the kingdom.

Objectives: The objectives of this study were to describe the nurses” knowledge, edu-
cation, beliefs/attitudes, and implementation of SSC, and to determine any relationships
between them.

2. Materials and Methods

Design: A cross-sectional correlational descriptive study was used to describe the
nurses’ knowledge, education, beliefs/attitudes, and implementation of SSC and to deter-
mine the relationships between them.

Setting: All nurses were recruited from an obstetric and pediatric department (NICU),
labor room, and postpartum care unit at a university hospital. Period of recruitment was
from 20 March 2018 to 5 April 2018.

Participants: The participant population included nurses working in obstetric and
pediatric units, which are units in a hospital where SSC between mothers and newborns is
applied. A convenience sampling method was used to gain access to study participants.
Data collectors were responsible for handing the surveys to nurses who agreed to fill
in the survey and then collecting the surveys from them when they had completed it;
alternatively, they could leave the completed survey in the head nurse’s office in their
unit after completion. Consent was implied if the participants agreed to complete the
survey and handed it back to the data collectors or head nurse of the unit. All nurses were
English speakers.
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Variables and Measurement: The study variables were SSC knowledge, attitudes
and beliefs, SSC education, and SSC implementation. The predictor variables were SSC
knowledge, attitudes and beliefs, and SSC education, and the outcome variable was SSC im-
plementation. The tool was a shortened (20 items) version of Engler et al.’s 2002 SSC survey
of nurses” knowledge, attitudes, and practices of SSC (Engler et al., 2002) by Vittner et al.
The 20 items were divided into four dimensions: SSC Knowledge (five items), Attitudes
and Beliefs (four items), SSC Education (five items), and SSC Implementation (six items).
The five-point Likert scale responses ranged from Strongly Disagree (SD) to Disagree (D),
to Neither Agree nor Disagree (N), to Agree (A), to Strongly Agree (SA). The Likert data
were treated as continuous data in which 1 =SD,2=D,3 =N,4 = A, and 5 = SA. Thus,
the possible range of scores for Knowledge was 5-25, for Attitudes and Beliefs 4-20, for
Education 5-25, and for Implementation 6-30. The tool’s construct validity was established
by conducting a principal component analysis, and the reliability of the subscales ranged
between 0.79 and 0.90 [15,17].

Ethical Consideration: The study was reviewed and approved by the biomedical ethics
research committee at the university hospital. Reference# 131-18.

Bias: We controlled the non-response bias by choosing a short, simple survey that
helped us to increase the participants’ response rate in a tertiary setting where nurses
have a heavy workload. We chose a cross-sectional design, which allowed us to collect
all responses at once to control any events that might affect the nurses’ responses. We
controlled data collection bias by recruiting data collectors who were responsible for
collecting the data and entering the data into the Statistical Package for Social Sciences
(SPSS) program, then checking the entry with research assistance to avoid any potential
bias from the researcher’s knowledge.

Study size: A total of 44 nurses working in obstetric and pediatric units in the selected
setting. We calculated our sample size using power analysis with 95 CI, margin error 5%,
and population proportion of 50.

Quantitative variables and statistical methods The statistical analysis involved de-
scriptive statistics and Pearson product-moment correlations using SPSS, version 16.0.
Frequency and percentage were used to describe the distribution of responses across the
Likert scale for each item, and the score for each item was reported as an interval number.
The mean + SD was used to describe Likert data treated as continuous data. The Pearson
correlation was used to identify the relationship between the study variables. p-values of
<0.05 were considered significant. The dimension scores (total of scores for all items in each
dimension) were used for the correlations.

3. Results

Participants/descriptive data: A total of 40 nurses responded completely: 12 were
from NICU, 13 from the labor room, and 15 from the postpartum care unit. In total, 50% of
the nurses were Pilipino and the remaining were Indian, Saudi, and Egyptian, representing
30%, 15%, and 5%, respectively. All nurses were female with a mean age of 42.4 (SD = 3.2)
years old, and average years of experience of 12 (SD = 2.1). Most participants held a
Bachelor’s degree in Nursing (75%) and 25% had a diploma.

Main results: The number and percentage of Likert-based responses on the nurses’
knowledge of SSC are shown in Table 1; nurses” attitudes /beliefs toward SSC are shown in
Table 2; SSC education is shown in Table 3; and nurses” perceptions toward SSC implemen-
tation are shown in Table 4. The mean of the total score of the SSC knowledge dimension
was 13.6 (SD = 2.3), the mean of the total score of attitudes/beliefs was 12.3 (SD = 3.1), SSC
education mean score was 17.1 (SD = 3.4), and SSC implementation mean score was 17.0
(SD =4.1).
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Table 1. Number and percentage of Likert-based responses on the nurses” knowledge of SSC.

SD D N A SA
SSC Knowledge
N (%) N (%) N (%) N (%) N (%)
1. I am confident in my ability to interpret infant o o o o o
responses during SSC. 4 (10%) 18 (45%) 5 (12.5%) 10 (25%) 3(7.5%)
2. Lack of SSC in the neonatal period has long-term o o o o o
M vorse offerte. 5 (12.5%) 16 (40%) 11 (27.5%) 6 (15%) 2 (5%)
3. SSC can reduce the r}sk of impaired brain 4(10%) 14 (35%) 15 (37.5%) 5 (12.5%) 2 (5%)
development in neonates.
4. I feel confident with my skills in recognizing and
assessing the physiological/behavioral responses of 4 (10%) 16 (40%) 6 (15%) 13 (32%) 1(2.5%)
infants during SSC.
5. SSC changes brain growth in the neonate. 2 (5%) 22 (55%) 12 (30%) 3 (7.5%) 1(2.5%)

Table 2. Number and percentage of Likert-based responses on the nurses’ beliefs and attitudes

toward SSC.
SD D N A SA
SSC Attitudes and Beliefs
N (%) N (%) N (%) N (%) N (%)
6. Discomfort from minor procedures, such as gavage tube o 21 o o o
placement and oral suctioning, can be minimized with SSC. 3 (7:5%) (52.5%) 6 (15%) 9 (22:5%) 1(25%)
7. It is the responsibility of nurses to be an advocate for o 27 o o o
skin-to-skin holding for neonates in their care. 4 (10%) (67.5%) 6 (15%) 2 (5%) 1(25%)
8. SSC is effective in reducing risks associated with physical o o o 19 o
separation of neonates and their mothers. 5%
paration of 1 thoi N 1(25%)  1(25%)  5(12.5%) wsn W (35%)
9. I feel confident in my skills to safely facilitate skin-to-skin o o o o o
holding with neonates. 4 (10%) 20 (50%)  5(12.5%) 9 (22.5%) 2 (5%)
Table 3. Number and percentage of Likert-based responses on the nurse’s SSC education.
q SD D N A SA
SSC Education
N (%) N (%) N (%) N (%) N (%)
My unit provides continuing education regarding SSC. 2 (5%) 19 (47.5%) 3(7.5%) 9 (22.5%) 7 (17.5%)
I am aware of SSC guidelines/protocols in my unit. 2 (5%) 15 (37.5%) 0 (0%) 14 (35%) 9 (22.5%)
My unit regularly uses an assessment tool for o o o o o
SSC responses. 0 (0%) 8 (20%) 4 (10%) 19 (47.5%) 9 (22.5%)
The way we measure responses jco SSC on my unit is an 0 (0%) 8 (20%) 6 (15%) 18 (45%) 8 (20%)
accurate measurement of infant responses.
I have attended an educational
course/conference/lecture that has included SSC within 1(2.5%) 15 (37.5%) 0 (0%) 13 (32.5%) 11 (27.5%)

the last five years.

Table 1 shows that 45% of the participants disagreed that they were not confident in
their ability to interpret infant response during SSC. Similarly, 40% disagreed that they
lacked SSC in the neonatal period, and that it therefore has long-term adverse effects.
Moreover, 37.5% of the nurses were not sure about whether the SSC could reduce the risk
of impaired brain development in neonates, whereas 55% disagreed that SSC changes brain
growth in the neonate. The mean total score of 13.6 (SD = 2.3) indicates a low knowledge
of SSC.
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Table 4. Number and percentage of Likert-based responses on the nurses’ perceptions of SSC

implementation.
SD D N A SA
Nurses’ Perceptions of SSC Implementation
N (%) N (%) N (%) N (%) N (%)
I feel that the provision of SSC in my unit is 0 (0%) 9 (22.5%) 8 (20%) 15 (37.5%) 8 (20%)
well managed.
My unit uses skin-to-skin holding regularly. 1(2.5%) 11 (27.5%) 3 (7.5%) 17 (42.5%) 8 (20%)
The healthcare providers in my unit practice adequate o o o o o
SSC with eligible neonates. 0 (0%) 11 (27.5%) 6 (15%) 14 (35%) 9 (22.5%)
Physicians are willing to use new evidence-based o o o o o
application of SSC in my unit. 0 (0%) 15 (37.5%) 10 (25%) 10 (25%) 5 (12.5%)
I received adequate education or training regarding SSC o o o o o
when T was oriented to my unit, 0 (0%) 13 (32.5%) 4 (10%) 14 (35%) 9 (22.5%)
The SSC guidelines/protocols are clear, comprehensive, 0 (0%) 17 (42.5%) 5 (12.5%) 12 (30%) 6 (15%)

and based on current research.

Table 2 shows that 67% of the nurses disagreed that SSC intervention should be
advocated by the nurses, 52% [21] disagreed that discomfort from minor procedures such
as gavage tube placement and oral suctioning could be minimized with SSC, and 50%
did not feel confident in their skills to safely facilitate SSC, while 47% agreed that SSC
is effective in reducing the risks associated with physical separation of the neonate and
their mothers. The total mean score of the nurse’ attitudes/beliefs toward SSC was 12.3
(SD =3.1), indicating relatively positive attitudes.

Table 3 shows that 47% of the nurses disagreed that their units provided any continuing
education about SSC; 37.5% were not aware of SSC guidelines or protocols in their units;
and 37.5% had not attended any educational activities including SSC in the last five years.
However, 47.5% used assessment tools for SSC in their units and 45% used accurate
measurements of infant responses during SSC (Table 3). The total mean score for SSC
education was 17.1 (SD = 3.4), which indicates that nurses had a moderate amount of
continuing education about SSC in their units.

Table 4 shows that most of the nurses (42%) disagreed that the SSC guidelines/protocols
were clear and 37.5% disagreed that physicians were willing to implement new evidence-
based application of SSC in their unit. Furthermore, 32.5% did not receive any training
regarding SSC during the orientation. On the other hand, 35% of the nurses agreed that
they received adequate education during the unit orientation and also agreed that their
units used SSC regularly (42.5). Moreover, most of the nurses (35%) agreed that they used
SSC with eligible neonates (Table 4). The total score mean of SSC implementation was 17.0
(SD =4.1), indicating moderate implementation of SSC in the setting.

To determine relationships between nurses” knowledge, education, beliefs/attitudes,
and implementation of SSC, Pearson correlation findings revealed a significant positive
association between implementation of SSC and the level of nurse’s knowledge (r = 0.297,
p-value = 0.03), SSC implementation and nurse’s attitudes (r = 0.316, p = 0.02), and SSC
implementation and nurse’s education (r = 0.846, p = 0.00). A significant association was
found between nurse’s knowledge, attitudes, and education (knowledge and attitudes
significantly associated (r = 0.4, p = 0.006)). Moreover, a significant association was found
between nurse’s attitudes/beliefs and their education (r = 0.34, p = 0.02), as shown in
Table 5.
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Table 5. Correlation analysis.

Knowledge Attitudes and Beliefs Education Implementation
Knowledge 1 0.397 (0.006) 0.311 (0.025) 0.297 (0.031)
Attitudes and beliefs 0.397 (0.006) 1 0.342 (0.015) 0.316 (0.024)
Education 0.311 (0.025) 0.342 (0.015) 1 0.846 (0.000)
Implementation 0.297 (0.031) 0.316 (0.024) 0.846 (0.000) 1

4. Discussion

Key results: The findings showed that nurses had a moderate level of knowledge, pos-
itive attitudes/beliefs, moderate education, and moderate implementation levels. The find-
ings also revealed a significant association between nurse’s knowledge, attitudes/beliefs,
SSC education about SSC, and nurses’ perceptions toward SSC implementation in a
tertiary hospital.

Limitations: There are several limitations to this study. A relatively small sample size
of participants was used, which was due to the selection being limited to pediatric and
obstetric units, which have a smaller number of staff compared to other units. Furthermore,
the participants were selected from only one setting in the city of Jeddah, which will affect
the generalizability of the findings. Finally, based on the study design, a causal relationship
cannot be inferred. However, the results are consistent with other studies conducted in
different cities in Saudi Arabia.

Interpretation of the nurses’ SSC Knowledge: The results indicate a very low knowl-
edge level of SSC in obstetric and pediatric unit nurses. Nurses demonstrated uncertainty
about their information regarding infants” physiological and psychological responses dur-
ing SSC and how they assessed or interpreted these responses. Moreover, most of them
were not aware of the neurological benefits of SSC for infants” brain maturation. The
study results are comparable to Al-Shehri and Binmanee in Riyadh, Saudi Arabia, who
found that nurses were uncertain about physiological responses for low-weight infants [19].
The study results are also comparable to Mallet et al.’s findings that showed a low level
of knowledge of the effects of KMC on infant’s sleep, breastfeeding, and pain [22]. The
findings are comparable to a survey study with interviews that investigated the role of
neonatal nurses in adopting KMC innovation. The results show that there is ambiguity
about SSC knowledge regarding the effects of SSC on breastfeeding, safety of SSC, and
suitability of the infants to have SSC [23]. Our findings are also comparable to a national
survey study conducted in China with neonatal nurses, which showed a relatively low level
of nurses’ knowledge about SSC [18]. On the other hand, our findings were in contrast to a
national survey study’s findings conducted in the United States in 2002, where the nurses
demonstrated a high level of SSC knowledge [15]. This variation between nurses in Saudi
Arabia and the USA might be explained by the efforts in the USA to facilitate and support
the implementation of SSC in all health settings and support all KMC initiations through
a non-profit organization such as the United States Institute of Kangaroo Mother Care
(USIKC), which offers a certification program every year to enhance and update nurses’
SSC knowledge and skills.

Interpretation of nurses’ attitudes/beliefs toward SSC: Nurses have a relatively posi-
tive attitude toward SSC benefits for the newborn, which is comparable to several studies
that showed a positive attitude toward SSC benefits in mother—infant bonding [17,20,22,24].
Although the overall score of the attitudes dimension was positive, a majority of the nurses
disagreed with the statement about the effects of SSC on reducing the discomfort of minor
procedures, which is in agreement with Mallet et al.’s results [22]. A majority of the nurses
disagreed with the statement that the nurse’s responsibility is to be an advocate for skin-to-
skin holding for neonates in their care and facilitation of SSC practices, which contradicts
the findings of other studies by Vittner et al., which revealed the nurse’s certainty of their
responsibility to advocate and facilitate SSC implementation [17] and Solomon’s findings,
which showed that 66.7% of the nurses agreed that they should always facilitate SSC [24].
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Moreover, most nurses disagreed with the statement, “I feel confident in my skills to safely
facilitate skin-to-skin holding with neonates”, which reflects the low level of nurse’s confi-
dence in facilitating SSC safely. This finding is comparable to the national survey in China
in which nurses chose safety concerns as one of the barriers to implementing SSC [18].

Interpretation of Nurse’s SSC Education: Nurses showed a moderate level of educa-
tion, awareness of guidelines in their units, regular assessment, the measurement of SSC
responses, and attending educational courses or conferences on SSC. However, most of the
nurses’ responses indicated a lack of SSC continuing education in their units, which is com-
parable to findings of a perinatal nurses survey, which showed that most of the nurses did
not have continuing-education services in their units regarding SSC practices [17]. A lack of
education and training is one of the main barriers to SSC implementation [18,19,22,24-27].

Interpretation of nurses’ perceptions toward SSC implementation. Nurses demon-
strated moderate implementation of SSC in their units. Obstetric and pediatric units use
SSC regularly with eligible neonates with good management of SSC practices, but there
are no clear guidelines and protocols updated with current evidence. This finding is in
agreement with several previous studies conducted worldwide and clearly shows the
importance of having clear guidelines and protocols to facilitate SSC adoption and imple-
mentation of the practices [15,17-19,24,28]. Moreover, most of the nurses disagreed about
the physicians’ willingness to use SSC, which is also one of the barriers to the adoption of
SSC in practice [18].

The association of nurses” knowledge, education, and attitudes/beliefs with SSC im-
plementation aligned with several previous studies, which found that confidence increases
when the level of knowledge increases [29] and positive attitudes toward SSC appear [20].
Education also has an important role in facilitating the faster adoption of SSC practices;
when the nurses or health care providers have continuing and updated education regarding
SSC practices, the implementation of SSC will also increase [20,27,28].

There are conflicting responses regarding SSC implementation, while guidelines and
protocols were unclear, not enough training and education was received, and the physician
did not support SSC in their unit’s SSC practices regularly with eligible neonates. This might
be explained by the Saudi Ministry of Health’s initiation toward practicing SSC through
a baby-friendly hospital policy that encourages hospital representatives to implement
SSC in each hospital, but without the complete application of the policy by setting up
a training and education plan for the staff and providing a clearly written policy with
details of procedures for staff to follow and make it relevant to them in each unit policy
and procedure book.

Generalizability: This study’s findings cannot be generalized for all obstetric and
pediatric unit nurses because the study was conducted in one setting with a very small
number of nurses working there. We cannot generalize the findings because of the nature
of the setting; the study setting was a university hospital, which always has an educational
role that affects its services. Moreover, 50% of the participants were Pilipino, which might
also affect the generalizability, because heterogenicity of the sample was not met. However,
our findings are highly applicable to nursing settings characterized by the large presence
of Pilipino staff and teaching hospital.

Recommendation: Based on the findings, we recommend providing staff with contin-
uing education on the updated evidence of SSC and a training lab to support the nurses’
skills in the implementation of SSC for term/preterm and NICU newborns. This study
also recommends establishing clear policy and guidelines for the use of SSC in the policy
and procedure handbooks in each pediatric and obstetric unit. During the staff orientation
period, we recommend using SSC workshops to enhance the nurses’ level of knowledge
and review the policy and guidelines to foster SSC adoption appropriately in practice.
Regarding future studies, it is recommended that a quasi-experimental study is conducted
to measure the changes in knowledge level and beliefs on SSC after intensive educational
courses or workshops. Furthermore, this study should be conducted with a larger sample
size in multi-settings in Jeddah City.
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5. Conclusions

Skin-to-skin contact between newborns and mothers is evidence-based practice that
should be adopted optimally according to the recommendations from the WHO and other
national and international organizations. Nurses’ knowledge, education, and beliefs are
important facilitators for optimal use of SSC, however, until now, many studies in Saudi
Arabia have shown inadequate levels of knowledge and unclear policy and guidelines in
the health care setting that impede the adoption of SSC and also have negative effects on the
nurses’ beliefs and attitudes. This study provides updated information regarding the nurses’
knowledge, beliefs, and education that have a direct influence on the implementation of
SSC in Jeddah, Saudi Arabia.

Funding: The research had no funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the unit of biomedical ethics (research committee) at King
Abdulaziz University Hospital (Reference No. 131-18 and 20 March 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: All data are included in the study.

Acknowledgments: We would like to thank Susan Ludington for her generosity in granting us
permission for use of the study tool and all her counseling and support.

Conflicts of Interest: The author declares no conflict of interest.

References

1.  Moore, E.R.; Bergman, N.; Anderson, G.C.; Medley, N. Early skin-to-skin contact for mothers and their healthy newborn infants.
Cochrane Database Syst. Rev. 2016, 2016. [CrossRef] [PubMed]

2. World Health Organization. Kangaroo Mother Care: A Practical Guide; World Health Organization: Geneva, Switzerland, 2003.

3. Johnston, C.; Campbell-Yeo, M.; Fernandes, A.; Inglis, D.; Streiner, D.; Zee, R. Skin-to-skin care for procedural pain in
neonates. Cochrane Database Syst. Rev. 2014, 1. Available online: http:/ /www.ncbi.nlm.nih.gov/pubmed /24459000 (accessed on
3 May 2020).

4. Scher, M.S,; Ludington-hoe, S.; Kaffashi, F.; Mark, W.; Holditch-davis, D.; Loparo, K.A. Neurophysiologic Assessement of Brain
Maturation after Eight-Week Trial of Skin to Skin contact on Preterm Infant. Clin. Neurophysiol. 2010, 120, 1812-1818. [CrossRef]

5. Gabriel, M.M.; Martin, I.L.; Escobar, A.L.; Villalba, E.F.; Blanco, I.R.; Pol, P.T. Randomized controlled trial of early skin-to-skin
contact: Effects on the mother and the newborn. Acta Paediatr. 2009, 99, 1630-1634. [CrossRef] [PubMed]

6. Cooijmans, K.H.M.; Beijers, R.; Rovers, A.C.; de Weerth, C. Effectiveness of skin-to-skin contact versus care-as-usual in mothers
and their full-term infants: Study protocol for a parallel-group randomized controlled trial. BMC Pediatr. 2017, 17, 154. [CrossRef]

7. Ludington-Hoe, S.M.; Johnson, M.W.; Morgan, K.; Lewis, T.; Gutman, J.; Wilson, P.D.; Scher, M.S. Neurophysiologic Assessment
of Neonatal Sleep Organization: Preliminary Results of a Randomized, Controlled Trial of Skin Contact with Preterm Infants.
Pediatrics 2006, 117, €909—-e923. [CrossRef] [PubMed]

8.  Ludington-Hoe, S.M. Thirty Years of Kangaroo Care Science and Practice. Neonatal Netw. 2011, 30, 291-303. [CrossRef]

9.  Bigelow, A.; Power, M.; MacLellan-Peters, J.; Alex, M.; McDonald, C. Effect of Mother/Infant Skin-to-Skin Contact on Postpartum
Depressive Symptoms and Maternal Physiological Stress. J. Obstet. Gynecol. Neonatal Nurs. 2012, 41, 369-382. [CrossRef]

10. Fox, J.R. Effects of Kangaroo Mother Care on Maternal Mood and Interaction Patterns Between Parents and Their Preterm,
Low birth Weight Infants. Infant Ment. Health 2014, 35, 245. Available online: http:/ /discovery.ucl.ac.uk/55588/. (accessed on
3 May 2020).

11.  Almutairi, WM.; Ludington, S.M.; Griffin, M.T.Q.; Burant, C.J.; Al-Zahrani, A.E.; Alshareef, FH.; Badr, H.A. The Role of
Skin-to-Skin Contact and Breastfeeding on Atonic Postpartum Hemorrhage. Nurs. Rep. 2020, 11, 1-11. [CrossRef]

12. Karimi, F.Z.; Miri, H.H.; Salehian, M.; Khadivzadeh, T.; Bakhshi, M. The Effect of Mother-Infant Skin to Skin Contact after Birth
on Third Stage of Labor: A Systematic Review and Meta-Analysis. Iran. ]. Public Health 2019, 48, 612-620. [CrossRef]

13. Saxton, A.; Fahy, K.; Hastie, C. Pronurturance Plus at birth: A risk reduction strategy for preventing postpartum haemorrhage.
Women Birth 2016, 29, 279-284. [CrossRef] [PubMed]

14. Pierrat, V.; Coquelin, A.; Cuttini, M.; Khoshnood, B.; Glorieux, I.; Claris, O.; Durox, M.; Kaminski, M.; Ancel, P-Y.; Arnaud, C.
Translating Neurodevelopmental Care Policies into Practice: The Experience of Neonatal ICUs in France—The EPIPAGE-2 Cohort
Study. Pediatr. Crit. Care Med. 2016, 17, 957-967. [CrossRef]

15. Engler, A].; Ludington-hoe, S.M.; Cusson, R.M.; Adams, R.; Bahnsen, M.; Brumbaugh, E.; Coates, P.; Grieb, J.; McHargue, L.;

Ryan, D.L.; et al. Kangaroo Care: National Survey of Practice, Knowledge, Barriers, and Perceptions. MCN 2002, 27, 146-153.
[CrossRef] [PubMed]


http://doi.org/10.1002/14651858.CD003519.pub4
http://www.ncbi.nlm.nih.gov/pubmed/27885658
http://www.ncbi.nlm.nih.gov/pubmed/24459000
http://doi.org/10.1016/j.clinph.2009.08.004
http://doi.org/10.1111/j.1651-2227.2009.01597.x
http://www.ncbi.nlm.nih.gov/pubmed/19912138
http://doi.org/10.1186/s12887-017-0906-9
http://doi.org/10.1542/peds.2004-1422
http://www.ncbi.nlm.nih.gov/pubmed/16651294
http://doi.org/10.1891/0730-0832.30.5.357
http://doi.org/10.1111/j.1552-6909.2012.01350.x
http://discovery.ucl.ac.uk/55588/.
http://doi.org/10.3390/nursrep11010001
http://doi.org/10.18502/ijph.v48i4.982
http://doi.org/10.1016/j.wombi.2015.11.007
http://www.ncbi.nlm.nih.gov/pubmed/26724899
http://doi.org/10.1097/PCC.0000000000000914
http://doi.org/10.1097/00005721-200205000-00004
http://www.ncbi.nlm.nih.gov/pubmed/12015442

Nurs. Rep. 2022, 12 21

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Franck, L.S.; Bernal, H.; Gale, G. Infant Holding Policies and Practices in Neonatal Units. Neonatal Netw. 2002, 21, 13-20. Available
online: https:/ /connect.springerpub.com/content (accessed on 9 May 2021). [CrossRef]

Vittner, D.; Cong, X.; Ludington-Hoe, S.M.; McGrath, .M. A survey of skin-to-skin contact with perinatal nurses. Appl. Nurs. Res.
2017, 33, 19-23. [CrossRef]

Deng, Q.; Zhang, Y,; Li, Q.; Wang, H.; Xu, X. Factors that have an impact on knowledge, attitude and practice related to kangaroo
care: National survey study among neonatal nurses. J. Clin. Nurs. 2018, 27, 4100-4111. [CrossRef]

Al-Shehri, H.; Binmanee, A. Kangaroo mother care practice, knowledge, and perception among NICU nurses in Riyadh, Saudi
Arabia. Int. |. Pediatr. Adolesc. Med. 2019, 8, 29-34. [CrossRef]

Almazan, ].U,; Cruz, ].P; Albougami, A.S.; Alamri, M.S.; Adolfo, C. Maternity-ward nurses’ kangaroo mother care attitudes and
practices: Implications and future challenges. Scand. . Caring Sci. 2019, 33, 848-856. [CrossRef]

Pados, B.F. Physiology of Stress and Use of Skin-to-Skin Care as a Stress-Reducing Intervention in the NICU. Nurs. Women’s
Health 2019, 23, 59-70. [CrossRef] [PubMed]

Mallet, I.; Bomy, H.; Govaert, N.; Goudal, I.; Brasme, C.; Dubois, A.; Boudringhien, S.; Pierrat, V. Skin to skin contact in neonatal
care: Knowledge and expectations of health professionals in 2 neonatal intensive care units. Arch. Pediatr. 2007, 14, 881-886.
[CrossRef]

Sellick, K.; Chia, P.; Gan, S. The Attitudes and Practices of Neonatal Nurses in the Use of Kangaroo Care. Available online:
https:/ /www.ajan.com.au/archive/Vol23/Vo0l23.4-3.pdf (accessed on 15 May 2021).

Solomons, N.; Rosant, C. Knowledge and attitudes of nursing staff and mothers towards kangaroo mother care in the eastern
sub-district of Cape Town. S. Afr. J. Clin. Nutr. 2012, 25, 33—40. [CrossRef]

Flynn, A.; Leahy-Warren, P. Neonatal nurses” knowledge and beliefs regarding kangaroo care with preterm infants in an Irish
neonatal unit. . Neonatal Nurs. 2010, 16, 221-228. [CrossRef]

Barbaglia, M.; Finale, E.; Noce, S.; Vigo, A.; Arioni, C.; Visentin, R.; Scurati-Manzoni, E.; Guala, A.; SUPC Piedmont, Aosta Valley
Study Group. Skin-to-skin contact and delivery room practices: A longi-tudinal survey conducted in Piedmont and the Aosta
Valley. Ifal. ]. Pediatr. 2019, 45, 95. [CrossRef] [PubMed]

Chan, G.; Bergelson, I.; Smith, E.R.; Skotnes, T.; Wall, S. Barriers and enablers of kangaroo mother care implementation from a
health systems perspective: A systematic review. Health Policy Plan. 2017, 32, 1466-1475. [CrossRef] [PubMed]

Higman, W.; Wallace, L.M.; Law, S.; Bartle, N.C.; Blake, K. Assessing clinicians’ knowledge and confidence to perform kangaroo
care and positive touch in a tertiary neonatal unit in England using the Neonatal Unit Clinician Assessment Tool (NUCAT).
J. Neonatal Nurs. 2015, 21, 72-82. Available online: http:/ /linkinghub.elsevier.com /retrieve/pii/S1355184114001227 (accessed on
3 May 2020). [CrossRef]

Almutairi, W.M.; Ludington-Hoe, S.M. Kangaroo Care Education Effects on Nurses’ Knowledge and Skills Confidence. J. Contin.
Educ. Nurs. 2016, 47, 518-524. [CrossRef]


https://connect.springerpub.com/content
http://doi.org/10.1891/0730-0832.21.2.13
http://doi.org/10.1016/j.apnr.2016.09.006
http://doi.org/10.1111/jocn.14556
http://doi.org/10.1016/j.ijpam.2019.11.003
http://doi.org/10.1111/scs.12681
http://doi.org/10.1016/j.nwh.2018.11.002
http://www.ncbi.nlm.nih.gov/pubmed/30590016
http://doi.org/10.1016/j.arcped.2007.01.017
https://www.ajan.com.au/archive/Vol23/Vol23.4-3.pdf
http://doi.org/10.1080/16070658.2012.11734400
http://doi.org/10.1016/j.jnn.2010.05.008
http://doi.org/10.1186/s13052-019-0688-9
http://www.ncbi.nlm.nih.gov/pubmed/31375123
http://doi.org/10.1093/heapol/czx098
http://www.ncbi.nlm.nih.gov/pubmed/28973515
http://linkinghub.elsevier.com/retrieve/pii/S1355184114001227
http://doi.org/10.1016/j.jnn.2014.09.001
http://doi.org/10.3928/00220124-20161017-11

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

