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A B S T R A C T

Background
Discharge teaching has been positively associated with discharge readiness in various care settings and

patient types. Association of discharge readiness with unplanned use of health services has not received as
much attention in the neonatal intensive care unit (NICU) population, but has been negatively associated in
parents of older children.
Objectives

The objective of the study was to describe and assess relationships between maternal readiness for
neonates' discharge, discharge teaching, and unplanned use of health services after discharge from an NICU.
Methods

Mothers from an NICU of a tertiary referral hospital in Switzerland completed the “Readiness for Hos-
pital Discharge Scale” and the “Quality of Discharge Teaching Scale parental forms” in the 24 h preceding
discharge. Telephone interviews evaluating the unplanned use of health services were conducted 28 days af-
ter discharge. Simple linear regressions and multiple regressions were used to explore the links between the
readiness, perceived quality of discharge, and unplanned use of health services.
Results

Of the 71 participants, 75% (n = 53%) felt ready for discharge when asked directly, and for 60% (n = 42)
of them, the amount of discharge teaching received was equal to or higher than that needed, but with high
heterogeneity in scores. For 38% of mothers (n = 27), the expected support from the medical care of their
child after discharge was deemed insufficient. In the month after discharge, unplanned use of health services
occurred in 46% of the participants (n = 32). Perceived quality of teaching positively predicted readiness for
discharge (R2 = 0.24, p = 0.0004). Unplanned use of health services correlated neither with readiness nor with
perceived teaching quality.
Conclusions

At discharge, mothers felt mostly ready and well prepared to go home. In the month after discharge, al-
most half used health services in an unplanned manner. Further exploration of reasons leading to this high rate
of postdischarge healthcare utilisation is warranted.

© 2020.

1. Introduction

Infants requiring care in a neonatal intensive care unit (NICU) are
at higher risk of complex medical conditions and thus require com-
plex care after discharge1–3. As a result, their parents suffer from
emotional distress, depression, and anxiety at higher rates than par-
ents of healthy infants and can develop altered parenting patterns
on discharge home4–8. These negative outcomes particularly affect

∗ Corresponding author at: Institute of Higher Education and Research in Healthcare,
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Email address: laura.marques-rio@chuv.ch (L. Rio)

the mothers who are more likely to be the primary caretaker9–11. These
infants also face higher risk of hospital readmission and death dur-
ing the first year after birth12,13. Comprehensive discharge prepara-
tion, following the guidelines of the American Academy of Pedi-
atrics (AAP)14, should increase readiness for discharge and lower neg-
ative outcomes such as unplanned and potentially preventable and
costly hospital readmission in the first 30 days after hospital dis-
charge15–20. The AAP guidelines include parental education, identifi-
cation and involvement of support service, care planning in the hos-
pital, and follow-up plan of care at home. In the past years, several
programs, strategies, and interventions to specifically support parents
or mothers have been developed to increase readiness, lower stress,
and reduce emergency department attendances and associated costs.

https://doi.org/10.1016/j.aucc.2020.07.001
1036-7314/ © 2020.
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Some are mainly based on cognitive therapy and parent-oriented dis-
charge education21,22. Others aim to decrease parental stress with spir-
itual care23, mindfulness24, and relaxation25 .

In our setting, there is no formal discharge program in place, yet
nurses use a nine-item “Discharge checklist” based on the AAP rec-
ommendations, which includes medical and practical aspects of dis-
charge that should be completed prior discharge. Added educational
and medical information is given in a nonstandardised manner, ac-
cording to the time and availabilities of both parents and health pro-
fessionals. There is little evidence regarding parental perspectives of
the NICU discharge process and postdischarge outcomes. Here, we
wanted to evaluate the current discharge planning approach and its re-
lated outcomes to better assess the need for a specific program or inter-
vention for discharge in our centre. Thus, the aim of this study was to
describe discharge readiness and discharge teaching quality perceived
by mothers of hospitalised neonates as well as the unplanned use of
health services 1 month after discharge and to investigate associations
between these three outcomes.

2. Methods

This cross-sectional correlational study was conducted in an NICU
of a tertiary referral neonatology centre in Western Switzerland. The
centre admits an average of 750 neonates each year, of whom approx-
imately 300 (40%) are directly discharged home. We recruited, us-
ing a convenience sampling method, adult mothers whose neonates
were being discharged home and who were able to read and under-
stand French. Mothers of twins or triplets participated once for the first
child to be discharged. The Human Research Ethics Committee of the
Canton of Vaud, Switzerland, approved this study, and informed con-
sent was obtained from the participating mothers.

The maternal characteristics including age, nationality, social sta-
tus, education level, employment status, number of children, and num-
ber of infants hospitalised in an NICU before and were assessed us-
ing a sociodemographic questionnaire. The neonates' characteristics
were extracted from their medical file and included sex, gesta

Fig. 1. Flow chart of participation.

tional age, birth weight, weight at discharge, main reasons for NICU
admission, and length of hospital stay.

At enrolment, during the 24 h before discharge, mothers com-
pleted the validated parental versions of the Readiness for Hospi-
tal Discharge Scale (RHDS)2 and the Quality of Discharge Teach-
ing Scale (QDTS)2. The parental version of the RHDS measures the
readiness for the transition from the NICU to home. It is composed of
29 items grouped in five subscales: (i) personal status of parent, (ii)
personal status of child, (iii) knowledge, (iv) coping ability, and (v) ex-
pected support, scored on an 11-point scale (0–10) with anchor words
(not at all and totally). Two additional items are “yes or no” questions
querying readiness for hospital discharge: “As you think about your
child going home from the hospital, do you feel you are ready to take
your child home as planned?” and “Is your child ready to go home?
The total maximum possible score for all items is 290. A mean total
score ≥203 or single-item score ≥7 indicates that the parent is ready
for discharge home or ready for the specific domain of the correspond-
ing subscale26.

The parental version of the QDTS measures educational prepa-
ration parent perception for discharge home. It is composed of 24
items, which are scored on an 11-point scale (0–10) with anchor
words (none and a great deal). Items are grouped in three subscales:
(i) content needed, (ii) content received, and (iii) content delivered.
The content needed and received subscales focus on the amount of
education received in six domains: information on the at-home care
of the child, medical care treatment knowledge, practice with med-
ical care, knowledge about when to call the provider, expected emo-
tions, and family needs of other family members. The content deliv-
ered subscale addresses mainly content delivered by nurses in terms
of information, listening, support, and empowerment of readiness for
discharge. To evaluate perceived quality of teaching received alone,
scores from the content received and content delivered subscales must
be added (b + c), and in this case, the maximum score is 180 and in-
dicates a high perceived quality of teaching which meets the expec-
tations of the participant. A differential score can be calculated by
subtracting the scores of the content needed subscale from the scores
of the content received subscale (b − a) to assess the adequacy be-
tween these two contents, and the score can vary from −60 to 60.
Questionnaires were translated and adapted in French following the
Principles of Good Practice for the Translation and Cultural Adapta-
tion Process for Patient-Reported Outcomes Measures27.

The discharge process was evaluated by the completion of the
“Discharge checklist” used in our centre. It contains nine items that
should be completed by the time of discharge (Supplementary
material)

Twenty-eight days after discharge, the mothers received a phone
call from one of the investigators for evaluation of unplanned use
of health services. The interview included five questions, the first
three had a yes or no modality answer, and if the mothers had re-
sponded yes to at least one of them, specifics about the frequency and
reasons of unplanned use were inquired in the two other questions
(Supplementary material).

Statistical analyses were carried out using Stata/IC software, ver-
sion 13.1 (StataCorp LLC, College Station, Texas, USA). Descrip-
tive statistics were used for the variables relating to the demographic
data, discharge readiness and perceived quality of teaching, and use
of the healthcare system. We calculated means, standard deviations,
and ranges for all the quantitative variables and frequencies and pro-
portions for qualitative variables. As recommended by the authors2,28,
the RHDS total score was calculated as a sum of all items. The sub-
scale scores were also calculated similarly. Simple linear regressions
and multiple regressions allowed us to explore the links between the
readiness, quality of discharge, and unplanned use of the health sys-
tem. The main sociodemographic characteristics described in the lit
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erature that could impact readiness (i.e., age of the mother, parity, and
level of education) were also tested using simple linear regressions.
Point biserial correlations were used to analyse if the completed “Dis-
charge checklist” would impact readiness or the unplanned use of hos-
pital resources. In two of the collected RHDS questionnaires, wherein
one item response was missing in one subscale, the missing item score
was replaced by the mean subscale score, as per the recommendations
of Weiss et al.2.

For analysis, the checklist was considered incomplete if one of the
nine items was not filled in at the time of evaluation.

3. Results

Of the 171 mothers whose neonates were discharged from the
NICU during the recruitment period, 85 did not meet the inclusion cri-
teria, mostly because they had their neonates transferred to another
hospital unit or other hospitals (see Fig 1.). Of the 86 mothers who
were eligible, 71 (82.6%) were enrolled. All participants completed
the three questionnaires before discharge, and 70 responded to the fol-
low-up telephone interview. For nearly half of the participants (47.9%;
n = 34), the hospitalised neonate was their first child. Neonates were
admitted in the NICU for one or more reasons, mainly for respiratory
problems (49.3%; n = 35) and/or for being premature (40.9%; n = 29).
Of the 71 mothers, 14% (n = 10) had the nine items of the Discharge
checklist completed, and they were documented 24 h preceding dis-
charge. Characteristics of the study population and Discharge check-
list outcomes are reported in Table 1.

In response to the questions “As you think about your child going
home from the hospital, do you feel you are ready to take your child
home as planned?” and “Is your child ready to go home?”, most moth-
ers answered “yes” (97%, n = 69; 94%, n = 67), indicating that they
felt mostly ready to go home when asked directly.

The RHDS total scores ranged from 116 to 273, and most moth-
ers felt ready for discharge with mean scores higher than the cut-off
point of 7 (75%, n = 53). The item mean score varied in the four sub-
scales and was higher than the threshold for three items: “personal sta-
tus” with 7.5 for the parent (>7; 65%, n = 46) and 7.9 for the child (>7;
86%, n = 61), “knowledge” with 7.6 (>7; 75%, n = 53), and “coping
ability” with 8.3 (>7; 90%, n = 64).

The “expected support” subscale item mean score was below the
threshold, with more than a third of mothers feeling that they would
not receive sufficient support at home; the proportion of scores less
than 7 was 36% (n = 26). More specifically, of the four items in the
expected support subscale, the item “How much help will you have
with household activities (for example, cooking, cleaning, shopping,
babysitting)” had a mean item score of 6.7 (<7; 35%, n = 25) and
the item “How much help will you have with your child's medical
care needs (treatments, medications) after you go home?” had a mean
item score of 6.1 (<7; 38%, n = 27). The QDTS subscale scores
ranged from 4 to 57 for the “content needed” subscale, from 0 to 60
for the “content received” subscale, and from 54 to 120 (mean = 96;
standard deviation = 16) for the “content delivered” subscale. With re-
gard to quality of teaching received, the added score of “content re-
ceived” and “content delivered” ranged from 54 to 178. The mean
differential score between “content needed” and “content received”
ranged from −26 to 39, indicating that the content received was very
slightly superior to the content needed. Summary of readiness and
quality of teaching perceived scores are reported in Table 2.

One month after discharge, telephone interviews were conducted,
which lasted from 2 to 28 min (mean = 5, standard deviation = 5).
Nearly half of the mothers (46%; n = 32) had made unplanned use
of healthcare services (Table 3). Some mothers had more than one
unplanned use, and altogether, 48 unplanned medical consultations
were reported, almost half of which were visits to the paediatrician

Table 1
Characteristics of the study population and Discharge checklist outcomes.

Characteristic n %

Maternal education
No qualification 3 4.2
Primary school 21 29.6
Secondary school 16 22.5
University diploma or more 31 43.7

Professional activity rate∗
Stay-at-home mothers 14 19.7
Part-time 24 33.8
Full-time 44 46.5

Parity
First child 34 47.9
Second or more 37 52.1

Maternal age (years)
<25 7 9.5
25–35 41 57.7
35–39 16 22.5
≥40 7 9.5

Marital status
Single 6 8.5
Married 17 23.9
In a relationship 48 67.6

Mother's country of birth
Swiss 40 56.3
European 22 31.0
Other 9 12.7

Infant sex
Male 37 52.1
Female 34 47.9

Gestational age (completed weeks)
<32 4 5.6
32–36 25 35.5
≥37 42 59.6

Length of NICU stay (days)
<15 42 59.2
15–28 19 26.8
>28 10 14.1

Discharge checklist completed
Yes 10 14.1
No 61 85.9

Items completed in the checklist
Lactation 52 73.2
Health record to the paediatrician 60 84.5
Name of the paediatrician 67 94.4
General assessment 25 35.2
Specific assessment 68 95.8
Car seat instructions 25 35.2
Discharge interview 27 38.0
Health records to parents 14 19.7
Medical prescriptions 14 19.7

NICU = neonatal intensive care unit.

(42%; n = 20). Three infants were readmitted to the hospital once,
and one was readmitted to the hospital twice. Reasons for consult-
ing were diverse, with a majority related to digestion and feeding is-
sues (62.5%; n = 30). In addition to the standardised interview ques-
tions, one of five (20%, n = 15) participants spontaneously reported
the need for support from their peers or healthcare professionals for
coping with everyday life since discharge.

Association analysis has demonstrated that the association between
readiness for discharge and perceived quality of discharge teaching
was statistically significant (p = 0.002) and perceived quality of dis-
charge teaching explained 13% (R2 = 0.13) of the variance in readi-
ness for hospital discharge (β = 0.41). The association between readi-
ness for discharge and content delivered was also statistically sig-
nificant (p < 0.001) and content delivered explained 18% (R2 = 0.18)
of the variance in readiness for hospital discharge (β = 0.78). Other
tested associations were not statistically signifi
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Table 2
Summary of RHDS and QDTS scoring (N = 71).

Scale
Number
of items

Scale
mean
(SD)

Item
mean

Range
(minimum–maximum)

RHDS
Total scale 29 221.2

(29.5)
7.6 116–273

Personal Status subscale
Parent 7 52.2

(49)
7.5 19–67

Child 6 47.5
(42)

7.9 25–60

Knowledge
subscale

9 68.8
(63)

7.6 23–90

Coping Ability
subscale

3 24.9
(21)

8.3 11–30

Expected
Support
subscale

4 27.8a

(28)
6.9a 1–40

QDTS
Total scale
(a + b)

18 129.4
(26)

7.2 54–178

(a) Content
delivered

12 96.3
(15.7)

8 54–120

(b) Content
received

6 33.4
(13.8)

5.6 0–60

(c) Content
needed

6 31.4
(13.1)

5.2 4–57

Differential
scale (b – c)

12 2
(11.4)

NA −26–39

RHDS = Readiness for Hospital Discharge Scale, QDTS = Quality of Discharge
Teaching Scale, SD = standard deviation, NA = not applicable.
a Values below the threshold.

Table 3
Unplanned use of health services during the 28 d after discharge (N = 70).

Telephone interview Frequency Proportiona

Answered the phone evaluation (n = 70)
Answered yes for
unplanned use

32 45.7

Answered no for
unplanned use

38 54.3

Had unplanned consultations (n = 48)
Visit to the paediatrician 20 41.7
Phone call consultation 15 31.2
Visit to the emergencies of
the hospital

13 27.1

Total of unplanned consultations (n = 48)
One 19 39.5
Two 10 28.8
Three 3 4.3

Reasons for consultation (n = 48)
Digestive 30 62.5
Respiratory 12 25
Wounds or others 6 12.5

Number of times the infants were rehospitalised (n = 4)
Once 3 75
Twice 1 25

a Calculated on the total number for the item measured.

cant. Predictors of readiness for discharge and unplanned use of health
services are presented in Table 4.

4. Discussion

This study addressed an important yet understudied issue, dis-
charge preparation of mothers who had a neonate hospitalised in the
NICU and returned home. Our results showed that when asked di-
rectly, mothers felt ready to go home and well taught, but when
more specific questions were asked, they felt unready in some ar

Table 4
Predictors of discharge readiness and unplanned use of health services after discharge.

n
R2,
%

Coefficient
beta∗/correlation∗∗ 95% CI

p-
value

Predictors of readiness for discharge
Perceived

quality of
discharge
teaching

69 13 0.41∗ 0.15 −0.66 0.002

Content
needed

69 1 −0.23∗ −0.77 −0.32 0.408

Content
received

69 3.8 0.41∗ −0.1 −0.93 0.111

Content
delivered

70 18 0.78∗ 0.37 −1.19 <0.001

Maternal
age

70 0 0.167∗ −1.12 1.45 0.796

Parity 70 0 −0.974∗ −7.5 7.31 0.979
Education 70 0 5.9∗ −1.43 13.24 0.113
Checklist

completed
70 −0.18∗∗ 0.1157

Predictors of unplanned use of health services
Perceived

quality of
discharge
teaching

69 0 −2.56∗ −9.79 4.67 0.482

Readiness 69 0 2.3∗ −5.99 −10.6 0.581
Checklist

completed
70 0.09∗∗ 0.411

CI = confidence interval. p-values in bold are <0.05. * =coefficient beta, **=correlation

eas. Specifically, expected support at home was deemed insufficient,
especially regarding the medical care needs of their infants and house-
hold activities. In addition, we observed an unusually high proportion
of unplanned use of health services in the month after discharge.

Our sample included mostly European, married, and highly edu-
cated women, which corresponds to sociodemographics of parents in
other European reports29,30. Their overall discharge readiness scores
indicated that they felt ready for discharge overall, which is con-
gruent with the current scientific literature2,31. In our study, the “ex-
pected support” scores were below the threshold for 36% of the partic-
ipants, indicating insufficient expected support that has not been de-
scribed by others2,31. Support was deemed insufficient in the house-
hold and in medical care needs of the infants. Insufficient house-
hold support could be linked with the Swiss culture, wherein famil-
ial support is mainly expected from the nuclear family and less sup-
port is sought from the extended family or friends, who are a poten-
tial source of support32,33. Insufficient medical support to take care
of mothers' infants was measured in more than a third of our sam-
ple, indicating that insufficient support in care continuity was per-
ceived by these mothers in transition from the NICU to home. In the
literature, unreadiness for discharge has been linked with factors such
as substance abuse, inadequate prenatal care, teenage pregnancy, do-
mestic violence, marital instability, mental health issues, lower so-
cio-economic status, low health literacy, and insufficient mastery of
language34–39. The participants in our study had none of these appar-
ent risk factors. To the contrary, they reported high socio-economic
status and literacy and were all adults during pregnancy. The other po-
tential factors such as mental health were not investigated and thus
cannot be precluded. Discharge readiness has also been associated
with being a first-time mother and not being able to rely on previ-
ous parenting experiences2, but this was not the case in our study.
Complexity of the health of the infant could also be foreseen as a
factor influencing mothers' readiness and/or unplanned use of health
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care services, but assessment of this factor was not included in the
scope of this study.

Overall, the perceived quality of discharge teaching was good in
our study. As in other studies, we observed a wide range of total
scores, indicating that the perceived quality of discharge teaching was
different amongst all mothers2,31. This disparity in scores was also
reflected in the differential scores between the teaching needed and
received, thus indicating that some mothers had received more in-
formation than what they needed or, conversely, some had not re-
ceived enough information, i.e., those with negative scores. As ob-
served in other studies, readiness for discharge was partially explained
by the perceived quality of teaching received, underlining the need for
appropriate discharge teaching that meets individual needs2,31.

Postdischarge unplanned use of health services affected 46% of the
mothers in our sample, which is the double of what Weiss et al.2 had
observed in their US study evaluating parents of hospitalised children
who experienced 23.4% of unscheduled use of healthcare services
during the month after home discharge. What is also worth noting is
that in the study by Weiss et al.2, the rehospitalisation rate was 15.1%;
in our study, it was 5.7%, indicating that in the US study, two-thirds
of unplanned consultations led to rehospitalisation, and in our Swiss
sample, rehospitalisation was described in just more than one-tenth of
the unplanned use cases. Reasons for consulting in our study were,
however, very similar to those found in the literature, mainly with di-
gestive and respiratory reasons for consultation2,14,40,41. In the litera-
ture, the link between low readiness and postdischarge difficulties has
been demonstrated42. However, in our study, we did not find a corre-
lation between discharge readiness and unplanned use of health ser-
vices. Other factors involved in unplanned admission are multiple and
might include clinical factors such as prematurity, sociocultural fac-
tors, access to care, and financial pressure for shorter hospital stays in
the health system, but we did not evaluate these factors in our study.

Functioning of the health system and access to care could also
play a role. As health insurance is mandatory in Switzerland and most
mothers participating in this study had a high socio-economic status,
we could argue that more use of the healthcare system in our sam-
ple was due to higher accessibility to care for mothers in Switzerland
than in other European countries43. It could also be hypothesised that
mothers who felt unsupported at home sought support by consulting in
an unplanned manner. The fear of receiving insufficient support both
with care of their infant and with the household, measured using the
RHDS prior discharge, was confirmed by 20% of mothers during the
phone interview, who reported, without being asked, that they felt not
supported enough both emotionally and practically. This need for sup-
port might also explain the exceptionally high proportion of mothers
(99%) who completed the phone interview 1 month after the first and
only contact with the investigator.

Evaluation of the completeness of the “Discharge checklist”
showed that some items were not completed until immediately be-
fore discharge, thus indicating that some strategies to provide a more
timely delivery of these items could be implemented. It is worth not-
ing that the completeness of the checklist did not predict readiness or
unplanned use of health services. As the checklist evaluates general
elements that should be carried out before discharge, additional mea-
sures that would be specific and individualised to each mother–infant
dyad might be beneficial.

Limitations of our study included some dimensions intrinsic to
our study design and population. First, for feasibility reasons, we in-
cluded only mothers; thus, we only have a limited perspective of the
family. It would be recommended for future research to include at
a minimum the paternal perspective, if not the family perspective.
A second limitation is the sample size, which was not large enough

to establish a significant correlation with sociodemographics of moth-
ers and the infants' medical factors and with readiness, perceived qual-
ity of teaching, and unplanned use of the healthcare system after dis-
charge. Finally, factors involved in the large variability of responses
and use of the health system are neither explained in our study nor ex-
plored in the literature; exploration of those factors for future research
is warranted.

5. Conclusions

Mothers felt unready to take care of the medical need of their
children, and thus, it is important to reinforce their preparation and
confidence to become primary caretakers during the discharge prepa-
ration. The large heterogeneity observed in our sample indicates that
at discharge, feelings of readiness and quality of discharge teaching
received varied tremendously amongst mothers. Screening of mothers
feeling unready or/and insufficiently taught for discharge should be
performed, and individualised teaching and preparation should be im-
plemented to bridge that gap. The “Discharge checklist” and nonstan-
dardised discharge information given to the mothers could be com-
pleted by evidence-based specific discharge programs or interven-
tions. Postdischarge use of health service indicated that despite feeling
ready and well taught, mothers did use the healthcare system in an un-
planned way quite extensively. Enhanced support services before and
after discharge should be considered to improve readiness and confi-
dence in mothers to take care of their babies after discharge. Further
research, including fathers and families, is warranted.
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