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Father newborn skin-to-skin wheelchair transfer from delivery room to neonatal care
unit: possible change in practices

Short title: Father newborn skin-to-skin wheelchair transfer
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Abstract

Objective: To evaluate the transfer of newborns from the delivery room to the neonatal care
unit with their fathers on wheelchairs in terms of the safety of the procedure and paternal
anxiety.

Methods: A prospective observational single-center before-and-after pilot study was

conducted from February to May 2018 at the University Maternity Hospital of Nantes. Safe

© 2021 published by Elsevier. This manuscript is made available under the CC BY NC user license
https://creativecommons.org/licenses/by-nc/4.0/


https://www.elsevier.com/open-access/userlicense/1.0/
https://www.sciencedirect.com/science/article/pii/S0929693X21002323
https://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S0929693X21002323

31

32

33

34

35

36

37

38

39

40

41

42

43
44

45

46

47

48

49

50

51

52

53

54

55

transfer was judged on the basis of episodes of hypothermia or hypoglycemia. Paternal
anxiety was assessed with the State—Trait Anxiety Inventory (STAI) scale after newborn
transfer.

Results: Overall, 70 preterm newborns were enrolled, 44 were carried in wheelchairs in the
father’s arms (target group) and 26 were transferred in an incubator (control group). After
adjusting for gestational age and birthweight, there were no statistically significantly
differences between the target and the control group in the rates of hypothermia (43.9% vs
30.8%, p=0,59) and hypoglycemia (9.52% vs 19.23%, p=0,19). The STAI scale score was
not significantly different between groups after incubator transfer or wheelchair transfer, at 35
+ 8.2 and 38 + 10.2, respectively (p=0.07).

Conclusion: Transferring a newborn to the neonatal care unit via wheelchair with the father is
a safe alternative to incubator transfer.

Keywords: Fathers, newborn, anxiety, skin-to-skin transfer

1. Introduction

Inborn hospitalized newborns are usually separated from their mother and quickly transported
in an incubator to a neonatal care unit. While immediate postnatal incubator transfer ensures
thermal stability, it may cause vibrations increasing the neonate’s blood pressure. Hake-
Brooks and Anderson even reported an increased risk of intraventricular hemorrhage [1].
Bystrova demonstrated that during the first 2 h after birth, mother—-newborn contact constitutes
a sensitive period. Maternal sensitivity and dyad interaction at 1 year of age is enhanced [2].
Nevertheless, even though mothers are monitored in the delivery room, there are some
situations, such as respiratory distress or risk of hypoglycemia, that require urgent

hospitalization of the newborn after birth, .
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The first objective of the present study was to assess the safety of transferring the newborn
from the delivery room to the neonatal care unit with the father via wheelchair. The secondary
objective was to assess paternal anxiety and delay between birth and the first skin-to-skin

(STS) contact with the father in the neonatal care unit.

2. Materials and methods

2.1 Study design

From February to May 2018, an observational study on changes in practice was carried out at
the University Hospital of Nantes. During the first study period from February 1 to 28,
newborns were transferred to the neonatal care unit in a NITE Mediprema incubator
(incubator group). During the second period, from March to May, 2018, STS transfer with the
father in a wheelchair was proposed (father group). All neonates born in Nantes during these
two periods were included in the study. Newborns whose fathers did not speak French were
excluded, as were newborns hospitalized in the kangaroo unit transferred secondarily with

their mother and newborns whose wheelchair transfer was not suggested by the pediatrician.

2.2 Data collection

Data were collected prospectively: perinatal, neonatal, and physiological data at the time of
admission (admission delay, body temperature, blood glycemia, heart rate, respiratory rate,
oxygen saturation, blood pressure [BP], and ventilation support).

Hypothermia was defined as an axillary temperature below 36.0°C according to the World
Health Organization (WHO) recommendations [3]. Blood glucose levels below 2.6 mmol/L

(0.47 g/L) defined hypoglycemia [4].
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2.3 Main evaluation criteria
The safety of wheelchair transfer with the father was defined by the absence of increased

episodes of hypothermia and hypoglycemia.

2.4 Secondary evaluation criteria

Father anxiety was explored after transfer with the State—Trait Anxiety Inventory-State
subscale (STAI-Y A) questionnaire. STAI-Y A includes 20 items that explore “right now
feeling.” A cut-off score of > 45 define a clinical anxiety state. The French adaptation of the
questionnaire was validated by Bruchon-Schweitzer and Paulhan [5]. Delay between birth and
the father’s first STS contact in the neonatal care unit was recorded.

2.5 Intervention

During the first period, newborns were transferred conventionally in an incubator, with
ventilation by a controlled pressure insufflator (Neopuff® Fischer & Paykel) if necessary and
they were checked via multiparametric cardiorespiratory monitoring (Intellivue X2, Philips).
During the second period, the newborn and father were seated in a home-designed wheelchair
either in an STS kangaroo position or directly in the arm. An additional blanket was placed on
the father and newborn during transfer to prevent hypothermia (Figures 1 and 2).

The wheelchair is equipped with a controlled pressure insufflator (Inspire rPAP® Eurocare)
and the same monitoring unit. The device was presented to the medical team through video-

learning and the installation was explained to nurses during two practical sessions.

2.6 Statistical analysis
Statistical analyses were performed using STATA 11 software (StataCorp, College Station,

TX, USA). A descriptive analysis of the population was carried out. Mean, median, and
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standard deviation values are used to describe quantitative variables. Qualitative variables are
described as percentages with their 95% confidence interval.

The Student test for quantitative variables and the chi-square test for qualitative variables
were run. Logistic regression was performed using multivariate analyses. Statistical

significance was set at p<0.05.

2.6 Ethics

The transfer of newborns via STS contact with the father in a wheelchair has been common
practice in our unit for many years. This transfer was possible after the parents gave their
authorization for care. Taking into account that parents signed authorization for care and for

medical clinical research in our unit, patient participation was not subject to specific consent.

3. Results

In the first phase of the study, 26 out of 306 neonates born at Nantes University Hospital met
the inclusion criteria. During the second phase, 86 of 961 newborns were eligible. Among 86
eligible newborns, 42 were not included: in 10 cases the father was absent, two fathers
refused, and 30 wheelchair transfers were not proposed by the nightshift team. Finally, 70
newborns were included in the analysis, 26 in the incubator group and 44 in the father group
(Figure 3).

The characteristics of the two groups are presented in Table 1. In the father group, the
newborns had a lower gestational age, lower birthweight, and received more ventilatory

support.

3.1 Wheelchair transfer with fathers and physiological response
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Table 2 presents the physiological parameters of newborns on admission to the neonatal care
unit. There was no significant difference between the two groups in terms of the occurrence of
hypothermia or hypoglycemia, and also no differences in the time delay for admission to the
neonatal care unit. Wheelchair transfer did not increase fathers’ S-anxiety score and was not
statistically significant after adjusting for gestational age and father age (p=0.09). Father STS
contact within 24 h of life occurred more frequently in the father group (63% vs. 27%;

p=0.004).

4. Discussion

In our maternity ward, the set-up of wheelchair transfer of newborns with their father from the
delivery room to the neonatal unit seems safe. Furthermore, father STS contact within 24 h of
life occurs more frequently with wheelchair transfer than with incubator transfer.

To our knowledge, no study has assessed the feasibility of STS transfer of unstable newborns
from the delivery room to the neonatal care unit. Our results support previous data from
Sontheimer et al. about the safety of later inter-hospital STS transfer of preterm newborns. In
their study, transport during hospitalization ensured the stability of physiological parameters
but also promoted the mother—infant relationship and early father—infant interactions [6]. The
initial risk of hypoglycemia and hypothermia depends on the time delay in admission to the
neonatal intensive care unit [7]. Here, after a brief training of the care team, the admission
delay in wheelchair transfer with the father did not increase. The incidence of hypoglycemia
was similar in the two groups (44% vs. 31%; p=0.28), close to the rate reported in the
literature [8]. In contrast to previous studies, we did not observe an increase in the number of
hypothermia cases in the father group. Indeed, in a late preterm newborn population, Walsh et
al. observed at 1 h of life, after vaginal birth, an increase in hypothermia burden (28.6%) in

newborns with STS contact compared to newborns in incubators (4.3%); however, there were

6
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no details reported on admission delay to the neonatal intensive care unit [9]. In an open
interview after STS transport during hospitalization , parents reported feeling important in
their role as parent when an uninterrupted closeness chain was proposed [10].

Some limitations in our study should be mentioned, such as missing data on the reasons for
refusing to participate in the study. Comfort was not assessed, although it is known that STS
set-ups can be uncomfortable. In the same way, despite cardiorespiratory monitoring, data on
severe adverse events were not collected [11]. Finally, the father group comprised more at-
risk preterm newborns. Since these newborns are cared for by experienced senior staff, this
reassuring presence may have constituted a bias. Nevertheless, the more at-risk newborns in
the father group did not experience a higher number of adverse events, thereby emphasizing

the safety of wheelchair transfer.

5. Conclusion

Transfer of newborns to a neonatal care unit with their fathers carrying them in a
wheelchair seems to be a safe alternative to incubator transfer. These initial results should be
confirmed in a study with a larger group of newborns as well as a long-term assessment of

father—infant interactions.
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Figure 1: Wheelchair equipped with a pressure-controlled insufflator (Inspire rPAP®
Eurocare) and multiparameter cardiorespiratory monitoring (Philips Intellivue X2)

Figure 2: Wheelchair transfer of newborn with the father

Figure 3: Flowchart

KU: kangaroo unit; NICU: neonatal intensive care unit; ED: emergency department; H2: 2 h
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Table 1. Study population
characteristics

Incubator group
(n=26) Father group (n=44)
Characteristics Classification n (%)/M £ SD n (%)/M * SD p
Sex Boy 5(57.69) 25 (56.82) 0.94
Girl 11 (42.31) 19 (43.18)
GA (weeks) 359+4.35 33.2+3.55 0.006
Birth weight (g) 2478 £ 1069 1836 + 820 0.006
Arterial cord pH 7.19 7.27 0.001
Apgar M1 >8 20 (76.92) 24 (60) 0.08
4-7 3(11.54) 14 (35)
<4 3(11.54) 2(5)
Apgar M5 >8 17 (65.38) 39 (90.7) 0.02
4-7 7 (26.92) 4(9.3)
<4 2 (7.69) 0(0)
Hospital unit Neonatology 10(38.47) 1(2.27) 0.0001
NICU 16(61.53) 43(97.73)
Transport ventilation None 18 (61.54) 9 (20.45) 0.0001
CPAP 5(19.23) 31 (70.45)
Invasive 3(11.54) 4 (9.09)
ventilation
FiO, during transport 0.27 £0.17 0.25+0.11 0.5902
Ventilation in the unit None 15 (57.7) 10 (22.73) 0.0001

CPAP 1(3.85) 30 (68.18)



Invasive 10 (38.46) 4 (9.09)
ventilation

CPAP: continuous positive airway pressure; GA: gestational age; M1/M5: first minute/fifth minute;
NICU: neonatal intensive care unit; SD: standard deviation



Table 2. Physiological parameters and STAI

Incubator group (n=26) Father group (n=44)

n (%)/M + SD n (%)/M + SD p
Physiological parameters at time of admission
Admission delay (min) 54 +42.11 49 +29.45 0.57
Body temperature (°c) 36.5+0.67 36.9+0.67 0.01
Hypothermia < 36°c 5(19.23) 4 (9.52) 0.25
Blood glycemia
(mmol/L) 3.8+1.68 3.1+1.46 0.07
Hypoglycemia < 2.6
mmol/L 8(30.8) 18 (43.9) 0.28
HR (bpm) 142 £15.9 158 £ 20.3 0.001
RR (min) 47 +£17.5 45 +14.76 0.65
Oxygen saturation (%) 94 +19.28 97 +3.36 0.33
Systolic BP (mmHg) 75+13.76 69 +10.78 0.11
Diastolic BP (mmHg) 46 +13.22 40+ 10.58 0.11
STAIl and date of fist skin-to-skin contact

1°t skin-to-skin 0.004

<24 h 7 (27) 25(63)

<48 h 5(19) 10 (25.00)

<72 h 14 (54) 5(12)
STAIl at DO 35+8.2 38.0+10.2 0.07
STAl at DO > 45 7(27) 14(32) 0.66

STAI: State—Trait Anxiety Inventory; BP: blood pressure; HR: heart rate; RR: respiratory rate;

bpm: beats per minute





