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1 | INTRODUCTION

Abstract

Aim: To evaluate the effect of couplet care on parent-infant closeness among preterm
infants.

Methods: A comparison study in a Level lll neonatal intensive care unit (NICU) before
and after the introduction of couplet care, including stabilising infants in the delivery
unit for early skin-to-skin contact, providing mothers' postpartum care in the infant's
room and providing the father's bed in the infant's room. The study included parents
of preterm infants born below 35 weeks.

Results: Parents of 40 and 66 infants were included before and after couplet care
was introduced, respectively. In the linear regression model, the first skin-to-skin con-
tact happened significantly earlier after the introduction than before: mean 4.0 vs.
24.0h after birth and mean difference -18.5 (95% confidence interval -34.8 to -2.1).
A larger proportion of infants received their first skin-to-skin contact within 2 h after
birth after the introduction than before (45.5% vs. 8.6%; odds ratio 13.8 [3.6-62.8]).
At least one parent was present in the infant's NICU room longer after the introduc-
tion than before (mean 21.2 vs. 10.8 h per day; mean difference 10.8 [9.1-12.4]).
Conclusion: Couplet care significantly increased parent-infant closeness during the

first weeks of life.

KEYWORDS
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neurodevelopmental and behavioural outcomes.”> Mothers' high

Physical and emotional closeness is essential for the well-being
of both parents and infants even when the infant needs medi-
cal care at a neonatal intensive care unit (NICU). The importance
of physical closeness has been shown in earlier studies report-
ing that parents' more frequent visitation is associated with better

involvement in infant care, including skin-to-skin contact, holding
and any other care, was associated with better cognitive and lan-
guage development at 18 months of corrected age‘3 However, it is
often challenging to ensure parent-infant physical closeness in a
NICU. One study showed that extremely preterm infants typically
spent 80% of their time in the hospital alone.* In particular, these

Abbreviations: 95% Cl, 95% confidence interval; IQR, interquartile range; MD, mean difference; NICU, neonatal intensive care unit; OR, odds ratio.
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challenges arise in the first days after birth when both the infant and
the mother need medical care.>® Couplet care is a concept where
hospital care for both the sick newborn infant and the mother is pro-
vided close to each other.”®

According to a narrow definition of couplet care, it can be defined
as mothers' rooming-in with preterm infants in the NICU. A wider
definition of couplet care refers to non-separation from birth, includ-
ing early skin-to-skin contact.” Early skin-to-skin contact has been
shown to reduce neonatal mortality,10 improve physiological stability
in preterm infants, 12
promote mother-infant interaction.’®* In 2022, the World Health

Organization recommended immediate initiation of skin-to-skin con-

reduce the mothers' depressive symptoms and

tact after birth for all preterm and/or low birth weight infants.!®
Couplet care has become more common, especially in the North
American and Nordic countries.”®¢ For a NICU to provide care for
postpartum mothers close to their newborn infants, the changes in ar-
chitecture are needed. New standards incorporate design requirements
for couplet care in the NICU.Y In addition, new policies and reorgani-
sation of the staff resources is needed, namely having midwives in the
NICU to take care of postpartum mothers.® We aimed to evaluate the
effect of couplet care on early mother-infant and father-infant physical
closeness among preterm infants. In our definition, physical closeness
included skin-to-skin contact and holding in the delivery unit and the
NICU, and the parents' presence and overnight stays in the NICU.

2 | METHODS
2.1 | Study design and sample

This study was a non-equivalent two-group design which compared
two different cohorts before and after the introduction of the
Couplet Care Model. The study site was Turku University Hospital
NICU, one of the Level Il NICUs in Finland covering about 7000
deliveries per year. Before the introduction of the Couplet Care
Model, the data were collected prospectively for another study to
evaluate the effect of a single-family room NICU'® and was treated
as historical baseline data for this study. After the introduction of
the model, the data were collected prospectively in a similar way.

The study population consisted of parents with inborn preterm
infants born below 35weeks of gestation between March and
December 2018 and between December 2022 and March 2024. The
families were excluded if the infant was expected to stay less than
3days in the hospital, the infants were triplets or higher, the parents
did not have language skills in Finnish, Swedish, English or Russian,
the infant was in a critical condition, or the parents did not give a
consent within 6 days after birth.

2.2 | The Couplet Care Model

The NICU moved into a new hospital on 10 February 2022.
Couplet Care Model was introduced immediately to facilitate

Key notes

e Couplet care includes early parent-infant skin-to-skin
contact and mother's postpartum care in the infant's
room in the neonatal intensive care unit.

e Although couplet care has become more common, its
effect on early parent-infant closeness has not been
reported.

e Our study showed that couplet care promoted earlier
beginning of parent-infant skin-to-skin contact and in-
creased parents' presence and overnight stays in the in-

fant's room of the Level lll neonatal intensive care unit.

early parent-infant closeness. It included stabilising the infant in
the delivery unit, providing postpartum care for the mother in the
infant's room and providing a bed for the father/partner in the
infant's room.

The policies, initial care practices, and facilities in the old hospital
without the Couplet Care Model and in the new hospital with the
model are described in Table 1. Early skin-to-skin contact between
the parents and infants was not a common practice before the model
was introduced. Very preterm infants were typically transferred
from the delivery unit to the NICU on a different floor for additional
procedures after initial stabilisation, usually within 30min after
birth. Postpartum mothers and their infants were admitted to sepa-
rate wards on different floors. Some families had to share one room
with another family as the number of NICU rooms was 14 and the
average census was 17 patients in 2018. In many cases, overnight
stays in the infant's NICU room were only possible for one parent
due to the limited space.

Several important initiatives were undertaken in preparation
for the introduction of the Couplet Care Model. Minimising par-
ent-infant separation was chosen to be the leading priority when
planning the space for obstetric and neonatal care in the new

1. Work rotations were also implemented: the neonatal

hospita
nurses worked in the obstetric unit and the obstetric midwives
worked in the NICU. This helped them prepare for their future
collaboration in the delivery unit and NICU of the new hospital.
In addition, obstetric, neonatal and operation room teams partici-
pated in the planning of how to facilitate early parent-infant skin-
to-skin contact in the delivery unit. Educational sessions including
simulations were carried out with the staff to learn how to support
early skin-to-skin contact safely.

In the Couplet Care Model, on the other hand, full stabilisation
of the infant was done in the stabilisation room within the deliv-
ery unit, including surfactant administration, any types of venti-
lator support, central line placement and monitoring and imaging
before admission to the NICU. This enabled parents to stay with
their infants while the mothers were still under observation in
the delivery unit, irrespective of the infant's condition. Following
necessary procedures, the parents may have been offered the
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TABLE 1 Comparison of the policies, initial care practices and facilities at the old and new hospitals.

Old hospital before Couplet Care

Model

At delivery unit

Procedures for infant

Early skin-to-skin contact

Only initial stabilisation was done in

the resuscitation room in the delivery
unit. The infants were transferred to the
NICU usually within 30 min.

Rarely used with sick infants

New hospital during Couplet Care
Model

Full stabilisation was done in the
stabilisation room in the delivery unit.

The infant was transferred with the mother
or father to the NICU about 2h after the
delivery.

Actively promoted and considered for all

infants
At NICU
Mother's postpartum care in the NICU room of the No Yes
infant
Mother's bed in the NICU room of the infant after Yes Yes
discharge
Father's bed in the NICU room of the infant On-demand if possible Yes

Single-family room

Abbreviation: NICU, neonatal intensive care unit.

opportunity for the first skin-to-skin contact in the delivery unit,
depending on the medical team's decision. After approximately 2h
of stabilisation and observation in the delivery unit, the mother
and the infant were transferred to the NICU. They received their
care in the same NICU room, mothers from midwives and infants
from the neonatal team. In addition, the new NICU rooms always
provided a bed for the father. Most of the NICU rooms in the old
hospital and all of those in the new hospital provided a toilet and
a shower for the parents' use. Both the old and the new hospital
provided a lounge for parents. An example of the NICU room lay-
out in the new hospital is shown in another article.” The general
policies regarding collaboration with parents and parent-infant
skin-to-skin contact and holding in the NICU room did not change
between the two periods; the additional early skin-to-skin contact
was aimed in the delivery unit before admission to the NICU.

2.3 | Outcome measures and data collection

The outcomes included the timing of the first parent-infant skin-
to-skin contact and the duration of parent's presence in the NICU
room, parent-infant skin-to-skin contact and holding during the first
weeks of life. In addition, the proportion of infants receiving the first
skin-to-skin contact within 2 h after birth and the number of the par-
ents' overnight stays per week in the NICU room were compared.
All outcomes were assessed from the infant's perspective, for ex-
ample, skin-to-skin contact with either parent and the mother's and
father's perspectives separately. When parents had twin babies, the
mother's or father's perspective included the presence or care with
either twin baby.

The mothers and fathers separately reported the duration of
their presence, skin-to-skin contact and holding of the infant using
the Parent-Infant Closeness Diary.2’° The mother and the father

Sometimes shared with another family

Only one family in one room

indicated the duration of each item by drawing a line on a paper
diary. The start and the end times were marked with a 5-min ac-
curacy. The parents' presence was defined as being in the infant's
NICU room. Parent-infant skin-to-skin contact was defined as the
infant being held by the parent on their bare chest, with only a di-
aper and a cap if necessary. The term ‘holding’ was used when the
infant had clothes on or was swaddled. The parents filled in diaries
for 2weeks or until discharge to home or transfer to another unit,
if it happened within 2weeks after the start of the diary. The total
duration of each item in the diary (in hours) was divided by the total
amount of diary days to get the average duration per day. An over-
night stay was defined as staying in the NICU room for at least 5.5h
between midnight and 6am. The parents' overnight stays per week
were calculated by dividing the number of parent's overnight stays
by the total nights during the diary period and multiplying by seven.

The parents filled in a questionnaire regarding the timing of the
first skin-to-skin contact after birth and the background information
shortly after the informed consent for the study was obtained. If
necessary, the research nurse supplemented the data from the med-

ical records.

2.4 | Statistical analyses

The timings of the first parent-infant skin-to-skin contacts were
compared using the Wilcoxon rank sum test due to their skewed dis-
tribution. The other outcome measures were compared using the
Student's t-test for continuous variables and Fisher's exact test for
binary variables. The linear regression models were also applied to
calculate mean difference (MD) with a 95% confidence interval (95%
Cl) and the logistic regression models to calculate the odds ratio
(OR) with 95% Cl. Gestational age and multiple birth were adjusted
for when comparing the first parent-infant skin-to-skin contact.
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Gestational age, multiple birth, parity and distance from the hospital
to home were adjusted for when comparing the other measures.?*2®
The subgroup analyses were conducted for the preterm infants born
<28 and 228 weeks of gestation. The multivariate analyses were not
conducted in the subgroup analyses because the number of infants
in each group was too small. The analyses were conducted using R,%

25 version 1.3.2

version 4.2.2 with the R packages of the Tidyverse,
and Ime4,%% version 1.1-31. The R package ggplot2,%’ version 3.4.0,
was used to create visualisations, including the drawing of kernel
density estimation of the first skin-to-skin contact. The kernel den-
sity estimation illustrates how the probability of the first skin-to-skin
contact changed over time from birth. p <0.05 were considered sta-

tistically significant.

2.5 | Ethics

The Ethical Committee of the Hospital District of Southwest
Finland approved the use of the historical baseline data and the
prospective data collection after the introduction of the Couplet
Care Model (Dnro 44/1801/2022 §432). This study was pro-
spectively registered to ClinicalTrials.gov (NCT05655104). The
pseudonymous data were stored according to the rules of the

institution. Written informed consent was obtained from each

parent.

3 | RESULTS

A total of 30/54 (56%) and 64/84 (76%) families who were ap-
proached before and after the introduction of the Couplet Care
Model agreed to participate, and they had 40 and 72 infants born
below 35weeks of gestation, respectively. Three infants died and
three families withdrew their consent in the after group. Finally, we
analysed data on 40 infants from 30 families (100% of those who
agreed) in the before group and 66 infants from 58 families (91%) in
the after group (Figure 1).

The characteristics of the infants and parents in each group are
summarised in Table 2. The study included preterm infants born
from 23+0 to 34 +5weeks in the before group and from 23+2 to
34+ 6 weeks of gestation in the after group. Compared to the be-
fore group, the after group included a larger proportion of single-
ton infants (75.4% vs. 47.5%) and fewer firstborn infants (46.1% vs.
58.3%), and the parents lived further from the hospital (median 30.0
vs. 12.0km). The other background information was comparable be-
tween the groups.

Before couplet care:
All families of infants born < 35 weeks of gestation (n=67)

Couplet Care Model:
All families of infants born < 35 weeks of gestation (n=92)

Not eligible (13 families)
» Estimated length of hospital stay < 3
days (n=2)
e Triplets (n=1)
*  No common language (n=06)
* Low possibility to survive (n=1)
*  Other reasons (n=3)

Not eligible (8 families)
» Estimated length of hospital stay < 3
days (n=2)
e Triplets (n=1)
*  No common language (n=3)
*  Mother needed isolation (n=1)
* Approach was forgotten (n=1)

Approached (54 families)

Approached (84 families)

Declined to participate (n=24)

Declined to participate (n=20)

Participated (30 families, 40 infants)

Participated (64 families, 72 infants)

Dropouts (0 families, 0 infants)

Dropouts (6 families, 6 infants)
* Died in NICU (n=3)
*  Withdrew (n=3)

Analysed (30 families, 40 infants)

Analysed (58 families, 66 infants)

FIGURE 1 Patient flow chart describing the enrolment process before and after the implementation of the Couplet Care Model.
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TABLE 2 Characteristics of infants and
parents.

Infant

Gestational age, median (IQR), weeks
<28weeks, n (%)

Birth weight, median (IQR), g

Male sex, n (%)

Caesarean delivery, n (%)

Singleton, n (%)

Mother

Single parent, n (%)

First child, n (%)

Distance between home and hospital, median
(IQR), km

Age, median (IQR), years

Higher education?, n (%)

Before Couplet Care

ACTA PEDIATRICA RYV NI

Couplet Care

Model Model
(n=40) (n=66)
32.0(29.3-33.9) 31.9 (28.5-34.0)
6(15.0) 15(22.7)
1560 (1269-2008) 1560 (1220-2051)
20 (50.0) 34 (51.5)
29 (72.5) 42 (63.6)
19 (47.5) 49 (75.4)
(n=30) (n=58)
2(6.7) 2(3.5)
14 (58.3) 18 (46.1)

12.0 (5.0-64.0)

30.0(9.6-74.0)

At paid work, n (%)
Smoker, n (%)

Father

Age, median (IQR), years

Higher education?, n (%)

At paid work, n (%)

Smoker, n (%)

33(29-36) 32 (29-35)
21(75.0) 39 (68.4)
22 (78.6) 51 (87.9)
1(3.3) 1(1.7)
(n=28) (n=>55)
33(30-36) 35(31-39)
14 (53.8) 28(57.1)
25(92.6) 50(90.9)
3(11.1) 5(9.4)

Abbreviations: IQR, interquartile range; NICU, neonatal intensive care unit.

@Bachelor degree or higher.

The infants received their first skin-to-skin contact at a median of
24.0 postpartum hours [interquartile range, IQR 17.5-52.0] in the be-
fore group and 4.0h [IQR 0.4-24.0] in the after group. The change was
significant in the linear regression model: the MD was -18.5 (95% CI
-34.8 to —2.1). Father-infant skin-to-skin contact started at a median
of 48.0h [IQR 24.0-63.0] in the before group and 7.0h [IQR 1.0-48.0]
in the after group. The change was significant in the linear regression
model: the MD -25.9 (95% CI -51.2 to -0.6). The timing of mother-
infant skin-to-skin contact did not change significantly (p=0.09).

Furthermore, the proportion of preterm infants who received
their first skin-to-skin contact within two postpartum hours in-
creased from 8.6% in the before group to 45.5% in the after group.
The change was significant in the logistic regression model: the
OR was 13.8 (95% CIl 3.6-62.8). The proportion of parents who
provided their first skin-to-skin contact within two postpartum
hours also increased from 11.5% to 32.8% in mothers and from
4.8% to 35.2% in fathers. The increase was significant in the lo-
gistic regression models: the ORs were 5.5 (95% Cl 1.4-29.9) in
mothers and 19.3 (95% CI 2.9-413.7) in fathers. The comparisons
relating to the first skin-to-skin contact between the before and
after groups are summarised in Table 3. The kernel density estima-
tion presented in Figure 2 shows that the maximum probability of
the first parent-infant skin-to-skin contact was reached at about
24 h after birth in the before group, and at about 2 h after birth in
the after group.

The amount of time when at least one parent stayed with their
infant increased, from a mean+standard deviation of 10.8+4.4h
per day in the before group to 21.2+2.8h in the after group. The
increase was significant in the linear regression model: the MD was
10.8(95% C1 9.1-12.4). The mothers' presence significantly increased
from 9.8+3.9h to 20.5+2.9h, and the fathers' from 5.7+3.6h to
11.5+6.9h (Table 4).

The frequency of at least one parent staying with their infant
overnight increased, from a mean of 1.7 + 2.3 nights per week in the
before group to 6.4+ 1.1 nights in the after group. The increase was
significant in the linear regression model: the MD was 4.8 (95% Cl
3.9-5.6). The mothers' overnight stays significantly increased from
1.3+2.0to 6.3+ 1.1 nights per week, and the fathers' from 0.4+0.8
to 3.3 +2.8 nights (Table 4).

The duration of skin-to-skin contact did not change significantly.
The mean duration of skin-to-skin contact between the infant and ei-
ther parent was 2.7 +2.0h per day in the before groupand 3.2+2.1h
in the after group. The mothers provided skin-to-skin contact for
2.1+1.4hinthe before group and 2.1+ 1.4 hin the after group, while
the fathers provided 1.3+ 1.1h and 1.2+ 1.4 h, respectively. The du-
ration of holding also did not change significantly (Table 4).

The subgroup analyses included 6 (15.0%) and 15 (22.7%) infants
born <28 weeks of gestation and 34 and 51 infants born 228 weeks.
The timing of the first skin-to-skin contact did not change signifi-
cantly in infants born <28weeks of gestation, from a median of
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TABLE 3 Comparison of the first skin-to-skin contact before and after the introduction of the Couplet Care Model.

Before Couplet Couplet Care
Care Model Model
Infant (with either parent)

First skin-to-skin contact after 24.0(17.5,52.0) 4.0(0.4, 24.0)
birth, median (IQR), hours

First skin-to-skin contact 3(8.6) 30 (45.5)
initiated <2 h after birth, n (%)

Mother

First skin-to-skin contact after 24.0(16.3,72.0) 13.5(0.1, 24.0)
birth, median (IQR), hours

First skin-to-skin contact 3(11.5) 19 (32.8)
initiated <2 h after birth, n (%)

Father

First skin-to-skin contact after 48.0(24.0, 63.0) 7.0(1.0,48.0)
birth, median (IQR), hours

First skin-to-skin contact 1(4.8) 19 (35.2)
initiated <2 h after birth, n (%)

Linear/logistic regression model

Z° or OR (95% Cl) p-value MD or OR (95% ClI) p-value

0.33 <0.001 -18.5(-34.8, -2.1)° 0.03
8.7 (2.4,48.9) <0.001 13.8 (3.6, 62.8)° <0.001
0.29 0.04 -16.7 (-35.9, 2.4)° 0.09
3.7 (0.9, 21.5) 0.06 5.5(1.4,29.9)° 0.03
0.29 0.01 -25.9 (-51.2,-0.6)° 0.04
10.6 (1.5,472.2) 0.007 19.3(2.9,413.7)° 0.01

Note: Bold text indicates statistically significant results (p <0.05). Abbreviations: 95% Cl, 95% confidence interval; IQR, interquartile range; MD, mean

difference; OR, odds ratio.
?Effect size of the Wilcoxon rank sum test.

PMD (95% Cl) of the linear regression model adjusting for gestational age and multiple birth.

“OR (95% Cl) of the logistic regression model adjusting for gestational age and multiple birth.
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FIGURE 2 Change in probability of the first skin-to-skin
contact over time from birth, using kernel density estimation. The
probability reached its maximum at about 24 h after birth before
the Couplet Care Model was introduced (blue area and arrow) but
was shortened to about 2 h after the introduction (red area and
arrow).

72.0h in the before group to 72.0h in the after group. On the other
hand, the first skin-to-skin contact was provided significantly earlier
to infants born =28 weeks, with a median of 24.0 postpartum hours
in the before group and 1.0h in the after group (Table 5). The propor-
tion of the first skin-to-skin contact initiated <2h after birth did not
change significantly in infants born <28 weeks of gestation, whereas
it increased significantly in infants born 228 weeks of gestation from
6.7% in the group before to 56.9% in the group after. A significant
increase in parents' presence in the NICU room was found in both

groups, but parents' overnight stays increased significantly only in
infants born 228 weeks of gestation. The duration of skin-to-skin

contact and holding changed in neither of the groups.

4 | DISCUSSION

This quantitative study showed how couplet care affected early par-
ent-infant physical closeness among preterm infants in a Level Il
NICU. After the introduction of the Couplet Care Model, the first
parent-infant skin-to-skin contact happened earlier and the parents
stayed in the NICU room longer than before. However, the mean
durations of skin-to-skin contact and holding did not change. In
summary, parent-infant physical closeness was facilitated after the
introduction of the model, except for the duration of skin-to-skin
contact and holding which did not change significantly.

Our study showed that the first parent-infant skin-to-skin con-
tact happened significantly earlier after the introduction of the
model than before. The design of the facilities in the new hospital
enabled the successful and safe implementation of couplet care.”
The new facilities and care system enabled couplet care in the de-
livery unit before admission to the NICU. The promotion of early
parent-infant closeness was also driven by the leadership in both the
NICU and the delivery room. The multi-professional leadership of
both obstetric and neonatal care promoted minimising parent-infant
separation as a priority. They also facilitated the collaboration be-
tween the staff from obstetric, neonatal and operation room teams,
and provided practical education on early skin-to-skin contact in the
delivery unit for doctors, midwives and nurses in all teams. Good
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TABLE 4 Comparison of parents' presence, skin-to-skin contact, holding and overnight stay before and after the introduction of the
Coupet Care Model.

Linear regression model®
Before Couplet Couplet Care

Care Model Model Cohen's d” p-value MD (95% Cl) p-value

Infant (with either parent)

Presence, mean (SD), hours/day 10.8 (4.4) 21.2(2.8) 2.8 <0.001 10.8 (9.1, 12.4) <0.001

Overnight stay, mean (SD), nights/week 1.7 (2.3) 6.4 (1.1) 2.6 <0.001 4.8 (3.9, 5.6) <0.001

Skin-to-skin contact, mean (SD), hours/day 2.7 (2.0) 3.2(2.1) 0.2 0.29 0.9 (-0.2,2.1) 0.11

Holding, mean (SD), hours/day 1.2 (1.6) 1.5(2.2) 0.2 0.40 0.2(-6.8,1.0) 0.69
Mother

Presence, mean (SD), hours/day 9.8(3.9) 20.5(2.9) 3.1 <0.001 10.7 (9.1, 12.4) <0.001

Overnight stay, mean (SD), nights/week 1.3 (2.0) 6.3(1.1) 2.8 <0.001 4.8 (4.0, 5.6) <0.001

Skin-to-skin contact, mean (SD), hours/day 2.1(1.4) 2.1(1.4) 0.05 0.94 0.3(-0.5,1.1) 0.48

Holding, mean (SD), hours/day 1.2 (1.5) 1.3(1.9) 0.1 0.83 -0.0(-0.8,0.8) 0.99
Father

Presence, mean (SD), hours/day 5.7 (3.6) 11.5(6.9) 11 <0.001 7.7 (4.7, 10.7) <0.001

Overnight stay, mean (SD), nights/week 0.4 (0.8) 3.3(2.8) 1.5 <0.001 3.6(2.4,4.7) <0.001

Skin-to-skin contact, mean (SD), hours/day 1.3(1.1) 1.2 (1.4) 0.1 0.61 0.2(-0.5,0.9) 0.56

Holding, mean (SD), hours/day 0.3(0.5) 0.4 (0.9) 0.1 0.51 0.3(-0.2,0.8) 0.20

Note: Bold text indicates statistically significant results (p <0.05). Abbreviations: 95% Cl, 95% confidence interval; MD, mean difference; SD, standard
deviation.

*The linear regression model adjusted for gestational age, multiple birth, parity and distance from the hospital to home.

PEffect size of the Student's t-test.

TABLE 5 Comparison of the timing of the first skin-to-skin contact, the duration of parents' presence and their overnight stays, skin-to-
skin contact and holding before and after the introduction of the Coupet Care Model in the subgroups according to the gestational age at
birth.

Before Couplet Couplet Care Z? OR (95% Cl) or

Care Model Model Cohen's d® p-value
Infants <28 weeks of gestation
First skin-to-skin contact after birth, median (IQR), hours 72.0(24.0, 72.0) 72.0(15.9, 108.0) 0.20? 0.40
First skin-to-skin contact initiated <2 hours after birth, n (%) 1(20.0) 1(6.7) 0.3 (0.0, 28.0) 0.45
Presence, mean (SD), hours/day 12.2(7.2) 19.7 (4.0) 1.3° 0.049
Overnight stay, mean (SD), nights/week 2.3(3.6) 5.8 (1.9) 1.2° 0.07
Skin-to-skin contact, mean (SD), hours/day 3.1 (2.0) 3.5(2.3) 0.2° 0.70
Holding, mean (SD), hours/day 0.1(0.2) 0.01(0.04) 0.9° 0.18
Infants 228 weeks of gestation
First skin-to-skin contact after birth, median (IQR), hours 24.0(16.3, 48.0) 1.0(0.1, 14.5) 0.52° <0.001
First skin-to-skin contact initiated <2 h after birth, n (%) 2(6.7) 29 (56.9) 17.8 (3.8, 170.3) <0.001
Presence, mean (SD), hours/day 10.6 (3.9) 21.6 (2.3) 3.5° <0.001
Overnight stay, mean (SD), nights/week 1.6 (2.1) 6.6(0.7) 3.2° <0.001
Skin-to-skin contact, mean (SD), hours/day 2.6 (2.0) 3.1(2.1) 0.2° 0.37
Holding, mean (SD), hours/day 1.4(1.7) 2.0(2.3) 0.3° 0.20

Note: Bold text indicates statistically significant results (p <0.05). Abbreviations: 95% Cl, 95% confidence interval; IQR, interquartile range; OR, odds ratio.
?Effect size of the Wilcoxon rank sum test.
PEffect size of the Student's t-test.

collaboration between different teams is an essential part of cou- barriers to implementing couplet care.® Education has been empha-
plet care for the safety of postpartum mothers and their infants.” sised as an important but challenging component of the implemen-
However, safety concerns have been reported to be among the tation process of couplet care.>’
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Our study also shed light on the importance of the fathers in
early skin-to-skin contact. After the model was introduced, the
first skin-to-skin contact happened significantly earlier than before
among fathers, whereas it did not change significantly among moth-
ers. Fathers' involvement is essential to successfully implement early
skin-to-skin contact, especially following a Caesarean section which
makes prolonged mother-infant skin-to-skin contact more difficult
to perform.*%*? Infants' interaction skills was shown to improve at
fourmonths of corrected age when either mother or father provided
early skin-to-skin contact.* In the Couplet Care Model, initial infant
care in the delivery room facilitated fathers' participation. In addi-
tion, the staff encouraged the fathers as well as the mothers to be
involved. As a result, the mothers and fathers were both equally en-
gaged in providing early skin-to-skin contact after the introduction
of the model.

The degree of prematurity affected the impact of the Couplet
Care Model on the timing of the first skin-to-skin contact so that sig-
nificant changes were seen only in infants born at or after 28 weeks
of gestation. The literature provides evidence-base for immediate
skin-to-skin contact for preterm infants born at or after 28 weeks of
gestation.28 On the other hand, parents presence increased regard-
less of the degree of prematurity. Future studies should evaluate the
facilitators, barriers and effects of early skin-to-skin contact in ex-
tremely preterm infants.

Studies have reported improved child outomes when parents
spent longer in the NICU or visited more frequenty.’? In the new
hospital, mothers were admitted to the same NICU room with
their infants and continued staying in the same room after their
discharge if they wanted. As the parents stayed with their infant
in the same room after the delivery, they had to make an active
decision to leave the hospital. This is different from an active deci-
sion to come to stay in the NICU room when the mother was cared
for in another ward in the old hospital. In addition, the parents
might have felt increased privacy and security in the new hospi-
tal, as they did not need to share the NICU room with another
family. Ensuring privacy, by optimising space, is considered one
of the strategies to promote parent-infant physical and emotional
closeness.?’

Another key element supporting the parents' extended pres-
ence in our study was the provision of overnight accommodation
for both parents. Our study showed that the Couplet Care Model
significantly increased the frequency of overnight stays of both par-
ents. The single-family NICU rooms in the new hospital provides
beds for both mothers and fathers. The parents being together may
be psychologically important for the mothers, as support from their
husbands or partners has been associated with fewer depressive
symptoms during the postpartum period.2>3! We also found that,
after the implementation of the model, the mothers stayed in the
NICU almost all nights, whereas the fathers stayed about half of
the nights. The changes in mother's presence and overnight stays
were larger than those of the fathers. It is often the fathers' role
to take care of other children or their pets at home. In addition, fa-
thers may be working during the period. Even though some fathers

commuted from the NICU room or worked remotely from the NICU
room, the duration of their presence could have suffered from work
responsibilities.

To successfully implement couplet care, attitude changes and ed-
ucation are needed in addition to architectural changes. Resistance
to change was shown to be one of the barriers to couplet care.”
The NICU of our study had previously implemented an educational
training for its staff, known as the Close Collaboration with Parents
intervention, between 2009 and 20123234 Thus, the unit's existing
family-centred care culture was one of the key foundations for the
smooth introduction of couplet care.”

Even though the duration of the parents' presence in the NICU
room doubled, the duration of skin-to-skin contact and holding did not
change significantly. The Couplet Care Model did not include compo-
nents targeting skin-to-skin contact in the NICU. Targeted interven-
tions may be necessary to promote skin-to-skin contact. The examples
of the key elements for successful implementation of skin-to-skin
contact include education for the staff and parents, evidence-based
protocols and sufficient preparation of the parents before birth.28
However, the parents may have utilised their time in the NICU room
engaging in other activities that are arguably equally beneficial to their

t,33%%¢ such as singing, talking, reading, bathing, feeding, breast-

infan
milk pumping and diaper changes.37 It could be of interest to study how
these activities change after the introduction of couplet care.

Our study had some limitations. Firstly, the non-randomised
study design prevented the evaluation of the effects of time, and
there were some differences between the patient groups. In addi-
tion, the transition to the new hospital included factors other than
couplet care: for example, the sophisticated design, brand-new fur-
niture and spacious NICU rooms. There is a need to document the
effects of different hospital designs to provide evidence for future
planning teams. Lastly, the long-term effects of couplet care on par-

ents and infants were beyond the scope of this study.

5 | CONCLUSION

The introduction of couplet care along with new hospital design
promoted early parent-infant skin-to-skin contact and increased
the parents' presence and overnight stays in the NICU room. The
Couplet Care Model was founded on principles of family-centred
care and implemented after the transition to a new hospital with
suitable architecture. This neonatal care model serves as a tool to
promote parent-infant relationships during neonatal care. However,
further studies are needed to understand the factors that promote
or inhibit the implementation of couplet care and its long-term
effects.
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