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ABSTRACT

Skin-to-skin contact between parents and preterm infants is recommended because it has pro-
ven to be valuable for the infants’ development and healing. However, it can be difficult to
comply with this guideline and still ensure a good working environment for the staff.

This randomised controlled trial compared a new recliner developed in collaboration with
parents and staff with a hospital bed for use in neonatal and maternity care using parents’ rat-
ing of own comfort/discomfort, self-reliance, and felt security, and the chair's/bed’s functionality
at two different days (Q1 and Q2) of hospitalisation. The physical work-environment was eval-
uated through a questionnaire to the staff.

Ninety-seven parents and 53 health professionals participated. Parents had significantly lower
discomfort, in the recliner at Q1 compared to the hospital bed. The staff had to twist and/or
bend their back significantly less often when working at the recliner as compared to the hos-
pital bed.

Practitioner summary: Due to poor working environment, a participatory design project devel-
oped a new recliner that improved the possibility of infants having skin-to-skin contact with
their parents. The recliner provided a better working-environment for the staff while focussing
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on improving comfort and self-reliance of the parents, as compared to a hospital bed.

Abbreviations: NICU: Neonatal Intensive Care Unit; VELA: Vermund Larsen

Introduction

The World Health Organisation recommends that pre-
mature infants have skin-to-skin contact with their
parents. Skin-to-skin contact has proven to be valuable
for preterm infants as it contributes to stabilising the
infant's  temperature, pulse, and respiration,
and improves weight gain and sleep patterns facilitat-
ing the parent-infant attachment process and lower-
ing the parents’ stress (WHO 2022; Kostandy
and Ludington-Hoe 2019; lonio, Ciuffo, and Landoni
2021).

Nonetheless, there are barriers in implementing
skin-to-skin contact. For example, parents’ anxiety
about harming the infant while holding them in
their arms, lack of attention from the staff, and defi-
ciency of resources and space. Likewise, mothers

have found hospital beds unsuitable for having skin-
to-skin contact with their infants and have sug-
gested that comfortable arm-chairs should be used
instead (Jesney 2016; Seidman et al. 2015; Blomqvist
et al. 2013; Benoit et al. 2016). For mothers, it is
essential that skin-to-skin contact is easy to practice
and still minimises postpartum pain (Jesney 2016;
Seidman et al. 2015; Blomqvist et al. 2013; Lewis
et al. 2019). Zhang and Helander found that among
persons seated in a chair, the most important
descriptions of the seat were ‘comfort’ and
‘discomfort’. Comfort is the feeling of well-being,
relaxation, and relief, while discomfort is the feeling
of restlessness, fatigue, tenderness, and pain
(Helander 2003; Helander and Zhang 1997; Zhang,
Helander, and Drury 1996).
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Background

In Denmark, at least 20% of nurses reported that their
physical working environment stressed their musculo-
skeletal system and forced them to twist their back
during at least half of their working hours (Serensen
2017). These findings corroborate international studies
that reported a high prevalence of lower back pain
related to nurses’ working-environment. This condition
can become chronic and disabling (Adhikari and
Dhakal 2014; Schlossmacher and Amaral 2012), and
affects the well-being and productivity of the nurses,
and the quality of care, as well as patient safety (Aiken
et al., 2012; Albertsen, Jessen, and Nielsen 2015;
Amaliyah and Tukimin 2021). A correlation has been
found between patient satisfaction and nurses’ evalu-
ation of their working environment, as well as
between the working environment and quality of care:
the better the working-environment, the better the
healthcare and patient satisfaction (Aiken et al. 2012;
Albertsen, Jessen, and Nielsen 2015). Also,
strengthening the patients’ experience of self-control
and self-reliance is important for the patients’ mental
well-being. (Huisman et al. 2012). Being able to adjust
the hospital bed by themselves is an example of being
self-reliant.

The staff in the study neonatal intensive care unit
(NICU) and maternity ward often complained of diffi-
cult working-environment as they had to stand, bend
forward and had to twist their backs when guiding
and supporting parents who were sitting with their
infants in an arm-chair or hospital bed, putting the
staff at risk of lumbar and back pain. In addition, the
hospital’s biomedical laboratory scientists frequently
complained of difficult working-conditions when tak-
ing blood sample from an infant being skin-to-skin
with a parent. Therefore, the infants were often left in
incubators or cradles while waiting for and while hav-
ing blood samples taken. Even though, studies have
shown that infants requiring a heel lance respond
with less pain and crying when placed skin-to-skin
with their parents (Johnston et al. 2017).

Parents were offered to sit in traditional arm-chairs
with armrests and a high back that could be manually
reclined to approximately 30 degrees in our study
ward. The arm-chair was difficult to move and had a
separate footrest. Hence, there were requests from
parents to replace this arm-chair. However, no chair
meeting the expressed needs of the parents and the
staff at the NICU could be identified. Therefore, the
Department of Paediatrics and Adolescent Medicine
entered into a public—private innovation project with
the aim of developing a new recliner. In a close

collaboration between the parents of infants admitted
to the NICU, interdisciplinary staff, the companies
Vermund Larsen (VELA) and Design Concern A/S, a
participatory design project was launched including
field studies and workshops with parents, nurses, con-
sultants, biomedical laboratory scientists, and cleaning
staff. In addition, health and safety representatives
and the hospital hygiene unit were involved in the
process. As identified during this process the develop-
ment of the new recliner focussed on comfort, self-
reliance, security, and home-like appearance for the
parents and improved working-environment and
hygiene for the health professionals.

Several features of the new recliner were found to
be crucial, e.g. that it could be reclined to give the
best possible position for the mother when breast-
feeding or sleeping; and that it could be raised and
lowered to ensure an optimal working position for the
staff without the parents feeling unsecure. These fea-
tures could also allow the parents to see and touch
their infants while resting in the incubator or cradle.
As many parents sat with their infant skin-to-skin for
longer periods, it had to be easy changing the settings
of the recliner, such as adjusting the backrest, armr-
ests, and footrest, without needing to ask the nurses
for help. A stand-up lift feature helped parents when
going from a sitting to a standing position while hold-
ing their infants. The recliner had a battery to ensure
that it was easy to operate and move. These features
also improved the work-environment of the staff (see
a video and description of the final produced recliner
VELA Neonatal Chair - For Neonatology Departments
(vela-medical.com) (Vela 2022).

The aim of this study was to compare the
newly developed recliner and a hospital bed for use in
neonatal care with special focus on parents sitting skin-
to-skin with their infants, both emphasising the comfort
and self-reliance of the parents and the working envir-
onment of the nurses and other staff members.

Methods
Study design

This study was a randomised controlled trial carried
out at Lillebaelt Hospital, University Hospital of
Southern Denmark, at (1) A 22-bed level Il NICU, annu-
ally treating around 600 ill newborn infants, including
preterm infants with a gestational age of >28 weeks.
Single, double, and quadruple patient rooms were
available and a traditional arm-chair was provided at
the incubator or cradle. Depending upon the availabil-
ity of space in the NICU, a hospital bed could also be



made available to the families. Parents and siblings
had unrestricted access to stay with the infants and
they were allowed to sleep in a patient hotel nearby.

(2) A 9-bed maternity unit with around 400 admis-
sions of newborn infants with a gestational age of >
35 weeks needing special care. Usually, the length of
admission was between one and three days. One or
both parents stayed with the infant in a family room,
where a non-adjustable bed and a traditional arm-
chair were available. The study was prepared and
reported along with CONSORT checklist.

Participants

Infants admitted to the NICU from 15 August 2017, to
31 December 2017, and to the maternity ward from
16 November 2017, to 31 January 2018, were assessed
for eligibility. Inclusion criteria: The infants’ parents
understood verbal and written Danish (Figure 1).
Exclusion criteria: (a) infants discharged in < 3 days;
(b) critical illness of the mother or infant; (c) parents
with social or psychological problems, and (d) infants
admitted from home.

The nurses in the two study wards informed
parents of infants who met the inclusion criteria. If
they agreed to participate, the parents drew a sealed
envelope determining whether the infant was rando-
mised to test the recliner or the hospital bed. As birth
method could have an impact on the seat comfort of
the mothers, the infants at the NICU were stratified by
block-randomisation according to birth method, either
vaginal or caesarean section. Each block contained 10
sealed envelopes, five for each arm of the trial. For
twins and triplets only the first-born infant was
randomised.

All nurses, social assistants and doctors working in
the NICU and the nurses and midwives working in the
maternity ward during the inclusion periods were
asked to complete a questionnaire in December 2017
and March 2018, respectively.

Measurement

Inspired by the questionnaire Chair Evaluation
Checklist (Helander and Zhang 1997) the parents’
evaluation of the recliner and the hospital bed was
sampled in two comfort and one discomfort scores.
Comfort 1 consisted of five items (| feel relaxed’, ‘I
feel refreshed’, ‘I feel comfortable’, ‘l do not feel rest-
less’, and ‘I like the recliner/hospital bed’). Comfort 2
consisted of four items (‘The recliner/hospital bed is
spacious’, ‘I do not feel cramped’, ‘I have enough

ERGONOMICS . 3

support from the seat base or the seat back’, and ‘The
recliner/hospital bed feels soft’). Discomfort included
five items ('l have sore muscles’, ‘I have heavy legs’, ‘I
feel stiff’,, ‘I feel tired’, and ‘I feel uncomfortable’). The
answers were rated on a 9-point Likert scale ranging
from one (not at all) to nine (extremely).

In addition, the parents were asked to fill in a ques-
tionnaire regarding the functionality of the new recli-
ner/hospital bed and their sense of self-reliance and
safety (six items: ‘Easy to adjust’, ‘Safe to sit in’, ‘Support
arms while giving tube feeding’, ‘Supports arms while
bottle feeding’, ‘Supports arms while breast feeding’,
and ‘Ensures self-reliance’). Furthermore, they were
asked eight items on background information (see
Table 1) and finally to provide comments and sugges-
tions for changes and improvements.

The questionnaire regarding comfort/discomfort
was forward-translated from English into Danish by
two Danish-native speakers fluent in English, and then
back-translated into English by an independent trans-
lator to provide quality control of the translation. The
whole questionnaire was content validated by 10
parents and 10 staff members at two NICUs.

In the maternity ward, the father or the mother
having skin-to-skin contact with the infant was asked
to answer the first questionnaire (Q1) on day one.
Parents admitted to the NICU were troubled and we
didn't expect them to being able to prioritise filling in
a questionnaire right away. Therefore, they were asked
to fill in their first questionnaire on the second day
only. Due to this difference and as the admissions
tended to be shorter in the maternity ward, the
parents in the maternity ward having skin-to-skin con-
tact were asked to fill in the last questionnaire (Q2) on
the 3rd day, but only on the 5th day in the NICU. This
was considered sufficient time for giving the parents
an opportunity to gain experience with the functions
of the recliner or the hospital bed.

To evaluate the physical working-environment of
the staff, a questionnaire inspired by one developed
for a Danish study among workers who had repetitive
monotonous workflows (Det nationale forskningscen-
ter for arbejdsmilje 1994) was used after being con-
tent validated by 10 staff members at two NICUs. The
questionnaire consisted of questions regarding the
recliner and the hospital bed. It contained (a) five
items on background - ‘Profession’, ‘Do you have had
symptoms from your neck, lower back, shoulder
and/or back during the past six month’; if confirma-
tive, have any of the symptoms lasted for more than
one month’, ‘Have you had pain and/or discomfort
within the last month’ (answer options: yes and no),
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[ Enrollment ]

NICU

Eligibility for inclusion (n=279)

v

Not included (n=209)

+ Not meeting inclusion criteria (n=177)*
+ Declined to participate (n=17)

+ Due to busyness in the unit (n=13)

e Lack of space in the unit (n=2)

Maternity Ward

Eligibility for inclusion (n=192)

v

Not included (n=165)
+ Not meeting inclusion criteria (n= 97)*
+ Due to busyness in the ward (n=68 )

Randomized (97)

A 4

Allocated to Recliner
(n=55)

1 Q2

¢ Discharged < first day
(n=1)

o Did not return the
questionnaire (n=6)

e Discharged < last day
(n=12)

o Did not return the
questionnaire (n=14)

\4

Allocated to hospital bed (n=42)

Q1 Q2

e Discharged < last day
(n=10)

o Did not return the
questionnaire (n=15)

o Moved to another
hospital (n=1)

e Discharged < first day
(n=1)

e Did not return the
questionnaire (n=15)

* Moved to another
hospital (n=1)

[ Analyse ]

Q1 (n=48) Q2 (n=29)

v
Q2 (n=16)

Q1 (n=25)

infant).

* = not included due to length of admission (229 infants), critical illness of the infant or the mother (18 infants),
languish (13 infants), twins (8 infants), admission from home (5 infants), and social or psychological problems (1

Figure 1. Flow-chart.

and ‘Your experience with the recliner and hospital-
bed’ (answer options: no, little, some, and much), (b)
seven items on working-environment - ‘It is easy to
adjust to a satisfactory working height’, ‘l have a good
working position’, ‘I twist my back’, ‘My back is heavily
bent’, ‘My neck is heavily bent over, ‘I adjust the
working height for the specific task’, ‘I adjust the
working height for having a conversation’ (answer
options: never, rarely, sometimes, and often), and (c)

an open-ended question for comments and sugges-
tions for changes and improvements).

Both questionnaires were electronic and were given
out using SurveyXact (http://www.surveyxact.com/).

Outcomes

The primary outcome was the difference in parents’
experience of comfort/discomfort in the recliner group


http://www.surveyxact.com/
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Table 1. Characteristics of the infants and the parents responding to the questionnaire.

NICU Maternity ward
Recliner Hospital bed Recliner Hospital bed
n=30 n=21° n=18 n=4
n (percent) or mean (range) n (percent) or mean (range) n (percent) or mean (range) n (percent) or mean (range)

Mothers answered 16/30 (53) 17/21 (81) 14/18 (78) 3/4 (75)
Characteristics of respondent

Height 174 (155;195) 168 (156;194) 171 (160;185) 170 (164;175)

Back problems 6/30 (20) 4/21 (19) 0/18 (0) 0/4 (0)
Education

High school or less 6/30 (20) 3/20 (15) 2/17(12) 2/4 (50)

Bachelor or equivalent 17/30 (57) 14/20 (70) 8/17 (47) 2/4 (50)

Candidate 2/30 (6) - 2/17 (12) -

Other 5/30 (17) 3/20 (15) 5/17 (29) -
Parent sitting with skin-to-skin contact

One infant 27/30 (90) 19/21 (90) 17/18 (94) 4/4(100)

Two infants (twins) 2/30 (7) 2/21 (10) 1/18 (6) -

Three infants (triplets) 1/30 (3) - - -
Time®

One hour 9/30 (30) 5/21 (24) 3/18 (17)

Two hours 13/30 (44) 9/21 (43) 3/18 (17) -

More than 2h 8/30 (27) 7/21 (33) 12/18 (67) 4/4 (100)

Vaginal delivery 8/16 (50) 9/17 (53) 13/14 (93) 3/3 (100)
Characteristics of the infant

Infants gestational age, weeks 36 (31; 42) 37 (29; 41) Healthy mature Healthy mature

?Information on education lacking for one respondent. PNumber of hours parents had skin-to-skin contact with their infants before they answered the

questionnaires. “Only when mother sat skin-to-skin.

compared to the hospital bed group at Q1 and Q2,
respectively. Secondary outcomes were the differences
between the recliner group and hospital bed group at
Q1 and Q2 in parents’ experience of self-reliance, and
in terms of staff members’ experience of their physical
working environment.

Data analysis

The differences in comfort/discomfort-scores, experi-
ence of self-reliance, and working environment
between the recliner and hospital bed groups were
analysed in Stata statistical software, using a t-test and
two-sample Wilcoxon rank-sum (Mann-Whitney) test.

Sub-analyses were performed to evaluate whether
the comfort- and discomfort-scores of the recliner and
hospital bed differed by sex, body height, or birth
method.

As experience could be a factor in the evaluation of
the physical working environment, the staff members
were only included in the analysis of the results from
the recliner and the hospital bed if they had had
experience with the equipment in question.

Ethics

In accordance with the Danish law, the study did not
need to be reviewed by an ethics committee but was
approved by the Danish Data Protection Agency on
18 August 2017 (approval-number 20/53345). The par-
ticipants were informed about the study in writing

and orally before they agreed to participate.
Participation was voluntary, and the participants could
withdraw at any time. For all questionnaires, only the
researcher knew the coding, and confidentiality and
anonymity were guaranteed. The procedures followed
were in accordance with the Helsinki Declaration.

Results
Participants

During the study period, 471 infants were assessed for
eligibility. Of the 374 not included 274 did not meet
the inclusion criteria mainly due to short admission
periods, (less than five days in the NICU and three
days in the maternity ward) and 18 because of either
severe illness of the infant or the mother. Moreover,
81 were not randomised due to busyness at the
wards, and, finally did lack of space in the NICU not
allow two families to be randomised (Figure 1).

Of the 97 infants included, 55 were randomised to
the recliner and 42 to the hospital bed (Figure 1). A
total of 73 infants were included in the analysis at Q1
and 45 at Q2. The characteristics of the infants and
their parents are shown in Table 1.

Thirty-nine of 42 (93%) staff members at the NICU
(33 nurses, two social assistants, and four neonatolo-
gists) and 14 of 19 (74%) staff members at the mater-
nity ward (12 nurses and two midwives) answered the
questionnaire related to their working-environment. Of
these staff members six (11%) had a lot of experience
and 39 (74%) had little or some experience with the
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recliner. As for the hospital bed 40 (75%) had a lot of
experience, and 11 (21%) had little or some
experience.

Parents’ experience

Parents in the recliner group had a significantly lower
discomfort-score at Q1 compared to parents in the
hospital bed group (3.94 vs. 548, p=0.02) (Table 2);
when analysed by gender, this difference was statistic-
ally significant only for the mothers (4.16 vs 6.15,
p=0.01) and not for the fathers (3.20 vs 2.80,
p=0.08). Both mothers having given birth vaginally
and by caesarean section rated the discomfort-score
at Q1 lowest for the recliner (vaginal: 4.29 vs 6.00,
p=0.06 and caesarean: 3.00 vs 5.75, p=0.07),
although not statistically significant (data not shown).
The lower discomfort in the recliner group was com-
mented by a mother who had used the possibility of
changing the position of the recliner because ‘The
same position causes pain in my backsides, because the
sitting comfort is not so good in the long run’'. Another
mother commented the stand-up lift function as it
minimised her pain after giving birth by caesarean
section ‘Love the stand-up lift function that helps me sit
down after surgery’.

No significant differences were found in discomfort-
scores at Q2 neither overall nor when analysed by
gender or birth method (data not shown).

A tendency for lower comfort-scores at Q1 and a
tendency for higher scores at Q2 were found for the
recliner group as compared to the hospital bed group
(Table 2). The same tendencies were also found when
sub-analyzing by gender and by birth method (data
not shown). Parents were divided into two sub-groups
according to height (<166cm and >166cm), and no
significant differences were found between these sub-
groups neither in the recliner group nor in the

Table 2. The parents’ scores on comfort/discomfort of the
recliner and the hospital bed at Q1 and Q2.

Q1 Q2
Recliner Hospital bed Recliner Hospital bed
N=48 N=25 N=29 N=16
Mean Mean Mean Mean
Comfort1** 6.58** 7.08 3.49%* 237
Comfort2** 7.26 7.96 3.81 2,61
Discomfort*** 3.94* 5.48* 2.08 230

* = p-value < 0.02 when comparing the Discomfort scores for the
recliner with that of the hospital bed at Q1. ** = p-value <0.01 for com-
parisons of Comfort1- and Comfort2-scores at Q1 with the scores at Q2
for the recliner and for the hospital bed, respectively. *** = p-value =
0.02 and < 0.01 when comparing the Discomfort scores at Q1 with the
scores at Q2 for the recliner and the hospital bed, respectively.

hospital bed group (data not shown). However, two
mothers of low height made the following comments:

The backrest seems too long for me, and the headrest
is difficult to use, since it does not support the neck’
and ‘I am not that tall and could not get far enough
back in the seat to get lumbar support.

Significantly higher comfort-, and discomfort-scores
were found at Q1 than at Q2 in both study groups
(Table 2) (p < 0.02 for all comparisons).

Both at Q1 and Q2, more parents stated that the
recliner supported their arms better than the hospital
bed both while tube feeding (16/25 vs. 1/18, p=0.01
and 10/19 vs 1/15, p=0.01), breast-feeding (18/29 vs
0/14, p=0.01, 9/17 vs 1/10, p =0.04), and bottle feed-
ing (8/11 vs 0/5, p=0.03 and 2/7 vs 0/8, p=0.2),
though the difference at Q2 for bottle feeding was
not statistically significant. The recliner ensured
parents’ self-reliance significantly more often as com-
pared to the hospital bed at Q1 (29/34 vs 9/20,
p=0.01), though, the difference was not statistically
significant at Q2 (16/21s 4/10, p=0.11).

Mothers mentioned a situation that had given
them a feeling of confidence and self-reliance as,

‘| think it’s great that you can adjust the chair to a
forward sloping position. Therefore, when you express
milk, you do not need to sit bend forward for the milk
to run down. In the chair, you can sit with your back
straight and then adjust it into the right inclination. |
avoided getting back pain’.  Another mother
commented; ‘Nice to be able to adjust the back and
footstool to rest position when | breastfeed'.

No differences were found between the recliner
and the hospital bed when the parents were asked
whether they found it easy to adjust and whether
they felt secure while being seated skin-to-skin with
their infants. (data not shown).

Experience of the physical working-environment

Twenty-six of the 53 (49%) interdisciplinary staff had
had pain and discomfort in the neck, shoulder, and/or
lower back in the past six months and of these 12
(23%) reported the pain to have lasted for at least one
month.

Out of the 53 staff members, significantly more
indicated that they only rarely had to twist their back
(22/45 (49%) vs. 12/51 (24%), p=0.01) or rarely had to
bend their back heavily (24/45 (53%) vs. 14/51 (27%),
p=0.01) when working with the recliner as compared
to working with the hospital bed.

In addition, though the difference was not statistic-
ally significant, the staff answered ‘rarely’ more often



to the question ‘My neck is heavily bent over’, (17/45
(38%) vs 28/51 (55%), p=0.09) and indicated more
frequently that they often had a good working pos-
ition (33/45 (73%) vs. 28/51 (55%), p=0.06) when
working with the recliner as compared to the hos-
pital bed.

For the three questions on functionality (It is easy
to adjust to a satisfactory working height’, ’l adjust the
working height for the specific task’, and ‘I adjust the
working height when talking with the parent’), no dif-
ferences between the recliner and the hospital bed
were found (data not shown). Different explanations
were given for not adjusting the recliner; time-con-
suming, not necessary, not prioritised, and lack of
experience. lllustrated with the following comments:

If the time is scarce or the assistance/the conversation
is brief, it is not a priority to adjust the recliner.

However, | think | can be content with the recliner’s
many features when | get a little more experience.

Discussion

At neonatal wards, it is important to offer parents the
best conditions when they handle and care for their
premature and/or sick newborn infants, including opti-
mising the possibility to have skin-to-skin contact with
the infant, for its many benefits (Kostandy and
Ludington-Hoe 2019; lonio, Ciuffo, and Landoni 2021).
Parents and infants often need assistance and care
when sitting skin-to-skin. Therefore, their position and
the possibilities for adjustments significantly affect the
work environment of neonatal nurses and other health
professionals (Schlossmacher and Amaral 2012). Given
the high frequency of musculoskeletal complaints
from nurses, any changes and improvements for the
infants and the parents should also consider how to
ensure the best working postures for the staff.

Not being able to identify a chair that meets all the
requirements of the parents and staff, the NICU par-
ticipated in the development of an improved recliner
involving all stakeholders. This recliner was used in
the present study to compare its comfort functionality,
self-reliance and its impact on the working-environ-
ment with that of a hospital bed.

In the first questionnaire after admission, the
parents in the recliner group had a lower discomfort-
score than parents in the hospital bed group, follow-
ing both caesarean section and vaginal delivery. This
lower discomfort may be due to the functionality of
the rest-chair, e.g. the stand-up lift function, and the
parents’ experience of higher self-reliance since they
could easily change the position by themselves.
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This might also explain that the difference had almost
disappeared in the follow-up questionnaire, when the
mothers were less troubled by the consequences of
having given birth.

It was expected that the parents would get accus-
tomed to the features of the recliner and the hospital
bed after some days and that this would increase the
comfort score; however, the comfort-scores decreased
from the first questionnaire to the day of follow-up.
An explanation could be that mothers often received
pain medication during the first few days after giving
birth. When pain medication was discontinued, they
might have experienced the signals of their body
more intensely (Lillieskold et al. 2022).

Fathers are very concerned about both their new-
born infants and the infants’ mothers when admitted
to an NICU, a fact that could affect the awareness of
their own comfort/discomfort initially (Lillieskold et al.
2022; Fegran, Helseth, and Fagermoen 2008). As the
situation around their family gets more stable, they
might allow themselves to feel their body and to be
aware of their own well-being.

Corroborating the results of other studies, (Adhikari
and Dhakal 2014; Schlossmacher and Amaral 2012)
this study found that the staff members often had
musculoskeletal-related symptoms, resulting in pain
and discomfort. It could be expected that these com-
plaints would decrease when using the new recliner,
as the staff rated their working positions as being less
cumbersome.

Despite the positive evaluations of the recliner,
both parents and staff members suggested improve-
ments: the seat should be softer, the headrest should
be easier to adjust, the ear-flaps should be padded,
and the back should be more reclinable for sleeping
or for a reclined position while breastfeeding.

Using the hospital-bed, approximately 75% of the
staff, most of these nurses, reported that they often
had to twist or heavily bend their back as compared
to 50% when using the recliner. The suggested
improvements and becoming more familiar and expe-
rienced with the recliner hopefully will help to reduce
the high proportion health issues among staff experi-
encing unsatisfactory working positions.

Strengths and limitations

A strength of this study was that the new recliner was
developed within a participatory design where parents
and staff co-operated with the company and design-
ers. Likewise, the recliner was compared to the hos-
pital bed in real-life clinical practice by both staff and
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parents. The study design was strengthened by ran-
domisation of the infants, so that the nurses could not
choose whether a specific family should be offered
the recliner or the traditional hospital bed. The varia-
tions in participants’ characteristics strengthened the
results. Participants were both mothers and fathers,
with different heights, as well as mothers who had
given birth vaginally or by caesarean section.
Although nurses comprised the majority of the staff
participant group, a strength of the study was that we
included interdisciplinary staff members.

However, this study had some limitations. The sam-
ple size was small and more participants in the
recliner arm answered the questionnaire, which could
weaken the results. The newly developed recliner
might have motivated the parents to answer the ques-
tionnaire more often compared to those who were
testing the well-known hospital bed. Furthermore, the
fact that 18 of the participants in the maternity ward
were randomised to the recliner compared to only
four randomised to the hospital bed could have
biased the results. The main limitation was the low
response rate by the parents. This is probably due to
the parents being concerned about their newborn
infant and therefore not having focussed on the ques-
tionnaires for the study.

Sub analyses by gender and birth methods were
carried out despite the small sample size as both
parents are important caregivers (Fisher et al. 2018)
and because mothers who have given birth vaginally
and by caesarean section have different problems
when sitting skin-to-skin with their children.

As the length of the test period for the parents was
short, they might not have had enough time to
become familiar with the functionalities of the recliner.
Instead, a pair-wise comparison of both the recliner
and the hospital bed could have strengthen the result,
but due to the relative short admission periods, it was
not feasible to have such a pair-wise comparison.

However, the short period was acceptable, as a pre-
vious study found that comfort and discomfort were
immediately noticed and did not change over time,
which means that a person testing a chair is able
to evaluate it, straightaway (Helander 2003).
Nevertheless, by extending the test period, staff mem-
bers could have gained more experience with the
recliner. A larger sample would have enabled us to
explore the results of the parents with greater statis-
tical precision. Furthermore, many infants were unable
to breastfeed because of their health status, which
meant that only a few evaluations about breastfeeding
were obtained.

Conclusion

Using a recliner created in a participatory design pro-
cess involving parents and staff members, the study
showed that the recliner diminished the discomfort of
the parents after birth of the infant and slightly
increased the comfort on follow-up. Furthermore, the
nurses and other interdisciplinary staff members eval-
uated their work-environment as being better, when a
parent was sitting skin-to-skin with the infant in the
recliner as compared to being in the hospital bed.

Implication for future research and practice. The
participating staff members and parents made several
suggestions for improvements of the recliner to
achieve even better care of infants and parents and to
obtain better working-environments for the nurses
and other staff members. The willingness of parents,
neonatal nurses, and other health professionals to
give inputs for improvements and the creativity and
enthusiasm shown, would make an ongoing develop-
ment and improvement process involving all stake-
holders from the initial process useful and exciting to
organise. Furthermore, the experience of using partici-
patory design processes can potentially be useful in
other areas, too, not only for future research concern-
ing skin-to-skin contact, parent comfort, and health
care professionals’ working-environment

Relevance to clinical practice

In many countries, parents do not have the possibility
to room-in with their infants when they are admitted
to an NICU, and lack of space is often a problem.

To our knowledge, this study is the first that uses a
participatory design involving parents and interdiscip-
linary staff members in developing a recliner that
meet the physical needs of parents when sitting skin-
to-skin with their infants.

While developing the recliner, all relevant stake-
holders ensured that high priority be given to ensure
good working postures in health care professionals in
order to prevent having low back injury and pain
at work.
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