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Abstract
Aim: Investigating parent satisfaction with care is important to guide quality develop-
ment. In this study, we translated and validated a Danish version of the empowerment 
of parents in the intensive care –  neonatology (EMPATHIC- N) questionnaire to deter-
mine validity in Danish contexts.
Method: A psychometric study design was applied. Translation was performed ac-
cording to recommended international standards. Confirmatory factor analyses in-
cluding standardised factor loadings, Cronbach's α reliability estimates, congruent 
validity and non- differential validity testing were applied. The study was performed 
from June 2017 to November 2019 at a 33- bed level IV neonatal intensive care unit.
Results: Participants were 311 parents (response rate = 42,8%). Confirmative fac-
tor analyses disclosed a moderate model fit of the instrument with Comparative Fit 
Index (CFI) values of 0.83– 0.92. Cronbach's α showed good reliability (0.82– 0.93). 
Congruent validity showed good positive correlations (0.48– 0.71) between the instru-
ment domains and four overall satisfaction indicators. In search of improved model fit, 
a version including 27 items was tested. This version showed a better model fit with 
CFI values of 0.92– 0.99 and satisfactory Cronbach's α values.
Conclusions: Model fit for the Danish full EMPATIC- N was moderate. The shorter ver-
sion showed better psychometric properties.
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1  |  INTRODUC TION

Quality of healthcare is prioritised in national and international 
health policy.1 Systematic measurement of patient-  and family per-
spectives is central to advancing the quality of care and guide devel-
opment of healthcare services.2,3

In the neonatal intensive care unit (NICU), exploring the perspec-
tives of parents is particularly important because they are communi-
cating on behalf of their infant as well as themselves. Parents play an 
essential role in supporting their infants, also during acute illness.4,5 
However, being parents of a newborn infant in the NICU is often 
stressful due to concern for the infant, technological equipment, 
noise, alarms and dependency on collaboration with healthcare pro-
fessionals, and experiencing a parental role quite different from the 
expected.6 The consequences of their stress may affect the family's 
life after discharge. Parents are at an increased risk of developing 
post- traumatic stress disorder or postpartum depression, which may 
negatively impact parent– infant relationships and the infants' subse-
quent development.7,8

Family- centred care is an approach that is widely acknowledged 
as central to delivering high- quality care in the NICU.9,10 Research 
supports that care and treatment according to family- centred care 
meet the needs of parents and reduce stressors.6 The Institute for 
Patient and Family- Centred Care describes the four core principles 
dignity and respect, information sharing, participation and collabo-
ration.11 Dignity and respect emphasise the importance of health-
care professionals listening to the patient and family, and respecting 
their values, beliefs and cultural backgrounds. Information sharing 
includes the need for tailored communication and continuous accu-
rate information for the family to participate in care and decision- 
making. Participation refers to patients and families being supported 
to participate in care and decision- making at the level they choose. 
Collaboration underlines the importance of contribution of patients 
and families to policy and healthcare evaluation, and development 
beyond their personal meetings with the healthcare system.11 
Parent- delivered interventions based on a family- centred care ap-
proach can improve infant and parent outcomes. These outcomes 
include parent well- being and adaptation to the parental role, in-
fant feeding and growth and length of stay.4 Hence, a questionnaire 
that specifically addresses the needs of NICU parents is required 
to systematically measure parent satisfaction with care. It is central 
that parental satisfaction questionnaires are grounded in the family- 
centred care principles as family- centred care is of great importance 
to parent outcome. Parent satisfaction as an indicator of quality is 
important to guide development of NICU care and to ensure quality 
of care.2

The empowerment of parents in the intensive care- neonatology 
(EMPATHIC- N)12 questionnaire was chosen because this question-
naire is thoroughly validated, and is based on the family- centred 
care principles. In their systematic review of parent satisfaction in 
NICU questionnaires, Dall'Oglio et al. identified only two validated 
instruments that included all family- centred care principles. They 
considered these two questionnaires suitable for assessing parent 

satisfaction in NICU as well as representing outcome indicators for 
future research.13 They concluded that the EMPATHIC- N appeared 
to be the ideal questionnaire based on validity rigour and the num-
ber of items.

Several translated and validated versions of the Empathic- N are 
available.14– 18 However, it has not yet been adapted and validated 
in a Danish context. Validation through psychometric evaluation is 
required after translation and cultural adaption to assess the prop-
erties of a questionnaire in a new context as language is profoundly 
influenced by culture.19,20 Adapting standardised questionnaires 
rather than developing new questionnaires allows comparison of 
results from culturally diverse populations contributing to the ex-
isting research on parent satisfaction in NICU. Therefore, the aim 
of this study was to translate and validate a Danish version of the 
EMPATHIC- N to determine if the questionnaire is valid for assessing 
parent satisfaction in a Danish context.

2  |  PATIENTS AND METHODS

A psychometric study design was applied to evaluate the validity 
of a Danish version of the EMPATHIC- N questionnaire. The origi-
nal Dutch questionnaire was translated and culturally adapted to a 
Danish setting according to international standards for translation 
and cultural adaption of patient- reported outcome measures.19,20 
The results were reported according to an international guideline for 
selection of health measurement instruments.21

2.1  |  Setting

The study was performed at a level IV NICU at Copenhagen 
University Hospital Rigshospitalet containing 33 beds with around 
1200 infants admitted annually. Admissions include premature in-
fants from 23 weeks gestational age, newborn infants with congeni-
tal diseases including all surgery, with organ dysfunction including 
extra corporal membrane oxygenation, with birth- related complica-
tions, infections or other issues, and for children up to 1 year of age 

Key Notes

• The present study validated a Danish version of the 
Empowerment of Parents in The Intensive Care –  
Neonatal questionnaire to assess parent satisfaction.

• The questionnaire showed overall satisfactory reliabil-
ity, but the model fit was moderate.

• Testing a shorter version comprising 27 items showed 
better psychometric properties; when measuring qual-
ity of care, we recommend using this shorter version to 
reduce the burden on the parents and possibly also con-
tribute to higher response rates.
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admitted in need of ventilator treatment. Infants were cared for in 
double- occupancy rooms with a bed for one parent beside the in-
fants' incubator. During the study period, there were no changes in 
the categories or numbers of patients cared for in the unit, environ-
ments or care and treatment strategies.

2.2  |  Sample

We invited 727 parents of preterm or sick newborn infants admitted 
to the NICU for at least 48 h to participate in the study. Parents had 
to be able to read Danish to answer the questionnaire. Parents of 
multiple births received only one questionnaire. Parents of infants 
who died in the unit were excluded as, according to unit practice, 
these families were invited to a conversation reviewing care and 
treatment 6 weeks after the death of their infant. The targeted 
sample size was 250 participants as this was close to the number of 
participants in the original Dutch study. This would also be suitable 
for performing psychometric testing. Data were collected from June 
2017 to the end of November 2019.

2.3  |  Instrument

The EMPATHIC- N questionnaire was developed in the Netherlands.12 
The items were generated based on parent and NICU staff perspec-
tives,22 as well as the content of existing satisfaction questionnaires.12 
The EMPATHIC- N consists of 57 items exploring parents' experiences 
within five domains: information (12 items); care and treatment (17 
items); organisation (eight items); parental participation (eight items); 
and professional attitude (12 items).12 Items are rated on a six- point 
scale from one matching certainly no to six matching certainly yes or 
the alternative not applicable (N/A). Four questions reflecting overall 
satisfaction with care are included. Two of these have the same rating 
scale as the satisfaction items, and two questions concerning overall 
satisfaction with the performances of physicians and nurses are rated 
on a 10- point scale ranging from 1 very poor to 10 excellent. Five 
open questions provide parents the opportunity to elaborate on their 
experiences of the performances of physicians and nurses, admission 
to the unit, the time during admission, transfer or discharge and gen-
eral experiences. In addition, the first part of the questionnaire con-
tains three general questions about who answers the questionnaire, 
cultural background and level of education. The original EMPATHIC- N 
questionnaire showed adequate reliability estimates with Cronbach's 
α values on domain levels between 0.82 and 0.95.12

2.4  |  Translation and cultural adaption of 
EMPATHIC- N

Permission to translate and culturally adapt the EMPATHIC- N 
to Danish context was obtained from the owner of the original 
questionnaire (JML). The translation process was performed in 

accordance with the framework presented by Wild et al.20 Initially, 
the Dutch version was translated into Danish independently by three 
people holding the required competencies. These comprised Danish 
native tongue, fluent in Dutch, and experience with medical transla-
tion.20 The three translations were discussed at a consensus meeting 
between translators and the project manager to obtain agreement 
on a version for back- translation. A few conceptual issues were 
clarified with the owner of the original questionnaire. To ensure un-
derstanding of the wording by the target group, feedback from two 
parent couples was obtained. The agreed consensus version was 
back translated into Dutch by a professional native Dutch- speaking 
translator. A final version with few modifications was agreed at a 
consensus meeting between the project manager, a Dutch- Danish 
translator, and the professional Danish- Dutch translator. The Danish 
version was named Empowerment of parents in the intensive care- 
neonatology- Denmark (EMPATHIC- N- DK) (Appendix S1).23

2.5  |  Data collection

The EMPATHIC- N- DK was set up in a secure database using an 
Enalyzer survey application (Enalyzer Software A/S). The survey 
was distributed electronically with interface adapted for response 
on computer, tablet or smartphone.

During admission, parents signed a statement and provided their 
e-mail address if they agreed to being contacted after discharge to 
give their feedback on experiences of the admission. Two weeks 
after discharge, e-mails were sent to one of the parents containing 
information about the study and a link to the online questionnaire. 
The information clarified for the parents that answering the ques-
tionnaire was considered their consent to participate in the study. 
Furthermore, this was their consent to data being collected from the 
infants' medical records including gestational age, diagnosis, birth 
weight, length of admission, need of ventilator treatment and need 
for continuous positive airway pressure (CPAP) treatment. The par-
ents were encouraged to contact the project manager if they wanted 
verbal information or had any questions. Contact information for the 
research team was provided in the information material and in the in-
troductory text of the questionnaire. In cases of no response, e-mails 
were sent again 2 weeks after the first e-mail repeating the invitation.

The parents' e-mail addresses were connected to an internal 
identification number for the infant in a secure log. This made it pos-
sible to identify the relevant medical records, if parents consented 
to data collection by answering the questionnaire. Anonymised data 
from the infants' medical records mentioned above were entered 
into the secure Enalyzer database by one designated unit secretary.

2.6  |  Statistical analyses

A psychometric evaluation of EMPATHIC- N- DK was performed. We 
applied the same statistical analyses which were used in the psycho-
metric evaluation of the original Dutch EMPATHIC- N.12 The testing 
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    |  711WEIS et al.

was conducted through sequential procedures: confirmatory factor 
analyses, reliability and validity. Confirmatory factor analysis mod-
els were fitted for each of the five domains to obtain performance 
statistics including comparative fit index (CFI; preferably ≥0.95), the 
Tucker- Lewis Index (preferably ≥0.95), the root mean square error 
of approximation (preferably <0.06) and the standardised root mean 
squared residual (SRMR; preferably <0.08). Means, standard devia-
tions and standardised factor loadings derived from the models were 
presented for each item within the five domains. The loadings rep-
resent the correlations between the observed item scores and the 
unobserved domain. Furthermore, Cronbach's α reliability estimates 
were calculated to present how closely the items within a domain 
were related. Values ≥0.70 were considered satisfactory Cronbach's 
α on the domain level. Validity refers to the degree to which the in-
strument measures what it is intended to measure. Congruent validity 
was assessed by computing the Spearman rank correlation matrix be-
tween the domain means and the four general satisfaction indicator 
questions. Finally, non- differential validity was tested by comparing 
the domain means between levels of four binary variables comprising 
the following: mechanical ventilation; length of stay ≥7 days; gesta-
tional age <30 weeks; and non- Danish culture. For this purpose, val-
ues of Cohen's d with 95% confidence intervals are presented. The 
effect size is small with a value of 0.20, medium with 0.50 and large 
with >0.80.

Data management and analyses were conducted using Stata/MP 
14.2 (StataCorp LLC). The confirmatory factor analyses were per-
formed using the structural equation modelling framework.

2.7  |  Ethical considerations

Approval to collect, store and analyse data was obtained from the 
Knowledge Centre on Data Protection Compliance agreement num-
ber 8002X000005krwM. They also approved parents giving consent 
to participate by answering the questionnaire because of the de-
tailed written information with the possibility to contact the project 
manager. Ethical approval was not applied for, as this is not required 
for this type of study according to Danish legislation.24 Parents were 
assured confidentiality, concealment of identity and anonymisation 
of data in data management and publication of results.

3  |  RESULTS

We invited 727 parents to participate, and 316 questionnaires were 
responded. Five respondents were excluded, as they did not fulfil 
the inclusion criteria of at least 48 h stay in the unit. In total, 311 
responses were included in analyses corresponding to a response 
rate of 42.8%. Data on 324 infants were included because 13 twins 
participated. In 69% of cases, the questionnaire was answered on a 
smartphone, and the second choice of device was a computer (26%). 
Mothers most frequently completed the questionnaire (60%), fol-
lowed by both parents together (29%). Characteristics of parents 
and infants are presented in Table 1.

Overall, our results reflected high parent satisfaction (Table 2) 
with mean domain scores ranging from 4.98 (SD ± 0.87) to 5.29 (SD 
± 0.83) of a maximum of 6.0. Mean values for all items were high 
(Table 3), with only one mean value below 4, this being the item ‘The 
neonatology unit made us feel safe’ (M = 3.97, SD ± 1.81).

Cronbach's α of the five domains showed good reliability ranging 
from 0.82 to 0.93 (Table 2). The Confirmative factor analyses dis-
closed a moderate model fit of the 57 items within the five domains 

TA B L E  1  Characteristics of parents and infants

Parent responses (N = 311)

Cultural background 
(n/%)

Danish 294/94.5%

Other 17/5.5%

Education level (n/%) Mothers n = 309 Fathers n = 302

Elementary school or less 7/2.2% 14/4.5%

High school degree 23/7.4% 25/8.0%

Occupational education 
(apprenticeship, 
traineeship e.g. 
carpentry, welding)

11/3.5% 39/12.5%

Short secondary 
education (2– 3 years)

30/9.6% 31/10.0%

Medium- length 
secondary education 
(3– 4 years)

96/30.9% 61/19.6%

Long secondary 
education (4– 6 years 
or longer)

139/44.7% 121/38.9%

Not applicable 2/0.6% 11/3.5%

Infant characteristics (N = 324)

Gender: boy (n/%) 202/62.3%

Gestational age w+d 
(mean/min– max)

35+5/23+1– 
42+2

Birth weight g (mean/
min– max)

2611/470– 
4900

Length of stay d (mean/
min– max)

13/2– 113

Days on ventilator n = 98 
(mean/min– max)

6.5/1– 85

Days on CPAP n = 189 
(mean/min– max)

9/1– 102

Diagnosis (n/%)

Preterm 125/38.6%

Common neonatal 
complications

144/44.4%

Congenital cardiac 
defect

28/8.6%

Congenital abdominal 
defect

27/8.3%

Note: In some cases, parent education was not answered (2 mothers 
and 9 fathers); Common neonatal complications include respiratory 
complications, asphyxia, infections, cerebral complications, 
hypoglycaemia, complicated jaundice and other conditions.
Abbreviations: d, days; g, grams; N, number; w, weight.
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with CFI and Tucker- Lewis Index both below 0.95, but adequate 
SRMR values ranging from 0.04 to 0.07 (Table 3).

Apart from three items, standardised factor loadings were ad-
equate, with values between 0.42 and 0.88 (Table 4). Congruent 
validity showed good positive correlations from 0.48 to 0.71 
among the five domains and the four overall satisfaction indicator 
questions (Table 5). Non- differential validity assessed by calcu-
lating the standardised mean difference, Cohen's d, between the 
five domains and four population variables (Table 6) showed very 
small effect sizes except between Organisation and Length of 
stay ≥7 days (Cohen's d −0.32, 95% CI −0.54;−0.09), and between 
Gestational age <30 weeks and Care and treatment (Cohen's d 0.42, 
95% CI 0.12;0.73), Organisation (Cohen's d 0.54, 95% CI 0.28;0.90), 
and Professional attitude(Cohen's d 0.48, 95% CI 0.17;0.78). In five 
items, the N/A response rate was above 25%, with N/A responses 
between 89 and 224. The item having 224 N/A responses was the 
item ‘Our cultural background was taken into account’, where 217 of 
294 respondents with Danish culture (74%) and seven of 17 respon-
dents with non- Danish culture (41%) responded N/A.

To test whether a shorter version would provide improved model 
fit, a short version with 27 items from the original EMPATHIC- N was 
tested, comprising the following: Information four items; Care and 
treatment six items; Parental participation six items; Organisation 
five items; and Professional attitude six items (marked with grey in 
Table 4). The 27 items out of the 57 translated items were cho-
sen guided by items in the validated EMPATHIC- NICU- USA 
Questionnaire,16 which is a modified version of EMPATHIC- 3025 

largely overlapping with EMPATHIC- N items. The analyses de-
scribed above were reproduced for this shorter version. Three of 
the five items with a high N/A response rate were left out when 
shortening the questionnaire. The questions ‘The unit could easily 
be reached by telephone’ and ‘Our cultural background was taken 
into account’ were retained as these are part of the EMPATHIC- 
NICU- USA.16 The 27- item version showed a better model fit within 
the five domains with CFI values of 0.92– 0.99 and SRMR of 0.03– 
0.05 (Table 7). Cronbach's α values were lower but still satisfactory 
ranging from 0.73 to 0.88. Congruent validity remained good, and 
non- differential validity was largely unchanged.

4  |  DISCUSSION

The purpose of this study was to translate and investigate the va-
lidity and reliability of the EMPATHIC- N- DK assessed in a Danish 
sample of 311 NICU parents. We tested the full 57- item version as 
well as a 27- item version. Both versions showed good reliability with 
satisfactory Cronbach's α values. The confirmatory factor analysis 
indicated that a shortened 27- item version had a better statisti-
cal fit compared to the 57- item version. Therefore, it could be ad-
vantageous to use the shortened version. Shorter versions of the 
EMPATHIC- N have been tested in NICUs in other countries with 
good results.16,18 Using a shorter version may ease the response bur-
den on the parents16,25 and this may help improve the response rate.

Overall, our results showed that parent satisfaction was high with 
mean domain scores around five and all mean item scores above four 
except for the item ‘The neonatology unit made us feel safe’ (mean 
= 3.97, SD ± 1.81). This item needs to be investigated further, as this 
is a low item value. The original as well as other translated versions 
all show mean item values for this item above four.12,14,16,18 This low 
value might reflect that the parents' understanding of the question 
deviates from the intended meaning. They may think that experienc-
ing life with a very small or very sick infant does not make you feel 
safe. Still, the parents should experience safety in care and treat-
ment. This item has been excluded in the 27- item version. If using 
the 57- item version, the wording of this item should be investigated 

TA B L E  2  Reliability estimates: domain- specific means, SDs and 
Cronbach's alpha, full version

Domains (statements) Mean SD α

Information (12) 5.06 0.90 0.91

Care and treatment (17) 5.21 0.84 0.93

Parental participation (8) 5.29 0.83 0.87

Organisation (8) 4.98 0.87 0.82

Professional attitude (12) 5.24 0.85 0.92

Note: α = Cronbach's α on standardised items; satisfactory value ≥0.70.

TA B L E  3  Confirmatory factor analyses using the 57 items of the full version

Domains
Items 
no. No.

Chi- 
square 
test of 
model 
fit p

Comparative 
fit index

Tucker- Lewis 
index

Root mean square error 
of approximation

Standardised root 
mean squared residual

Information 12 311 <0.001 0.90 0.88 0.11 0.05

Care and treatment 17 311 <0.001 0.85 0.82 0.12 0.06

Parental 
participation

8 311 <0.001 0.92 0.89 0.12 0.05

Organisation 8 311 <0.001 0.83 0.76 0.15 0.07

Professional attitude 12 311 <0.001 0.91 0.89 0.11 0.04

Note: Good model fit: Comparative Fit Index preferably ≥0.95; Tucker Lewis Index preferably ≥0.95; Root Mean Square Error of Approximation 
preferably ≤0.06; Standardised Root mean Squared Residual preferably ≤0.08.
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TA B L E  4  Means, SDs and standardised factor loadings from the confirmatory factor analyses of the 57 items

Mean SD Standardised factor loadings

Information

The doctors and nurses gave honest information to us 5.41 1.08 0.73

We were always informed right away when our child's physical condition worsened 5.21 1.11 0.81

The information provided by the doctors and nurses was understandable 4.46 1.50 0.68

Our questions were clearly answered 5.26 1.19 0.62

The doctor clearly informed us about the consequences of our child's treatmenta 5.10 1.21 0.82

We were given clear information about our child's disease 5.05 1.24 0.76

We received clear information about the examinations and tests 5.30 1.02 0.82

The information brochure we received was complete and clear 4.87 1.26 0.56

We received understandable information about the effects of the drugs 4.52 1.50 0.50

We had daily talks about our child's care and treatment with the doctors and the 
nurses

4.58 1.56 0.46

The doctor informed us about the expected health outcomes of our child 5.30 1.04 0.66

The information given by the doctors and nurses was always the same 5.42 1.01 0.73

Care & treatment

When our child's condition worsened, action was immediately taken by the doctors 
and nurses

5.29 1.05 0.75

The doctors and nurses are real professionals; they know what they are doing 5.47 0.85 0.56

At admission our child's medical history was known by the doctors and nurses 5.50 0.98 0.72

Our child was always well taken care of by the nurses while in the incubator/bed 5.11 1.27 0.57

During acute situations there was always a nurse to support us 5.14 1.24 0.50

Our child's comfort was taken into account by the doctors and nurses 5.26 1.06 0.62

The team was alert to the prevention and treatment of pain in our child 5.56 0.87 0.61

The correct medication was always given on time 5.39 0.97 0.78

Our child's needs were well taken care of 5.35 1.11 0.82

Attention was paid to our child's developmental by the doctors and nurses 5.50 0.91 0.81

The team had a common goal: the best care and treatment for our child and 
ourselves

4.32 1.64 0.52

The team was caring to our child and to us 4.92 1.34 0.77

The doctors and nurses worked closely together 4.85 1.40 0.83

Transferral of care from the neonatal intensive care unit staff to colleagues in the 
high- care unit or paediatric ward had gone well

5.28 1.14 0.85

The doctors and nurses responded well on our own needs 5.22 1.24 0.68

We were emotionally supported 5.50 0.91 0.68

Every day we knew who among the doctors and nurses was responsible for our 
child

4.78 1.56 0.23

Parental participation

We had confidence in the team 5.02 1.26 0.63

Even during intensive procedures we could always stay close to our child 5.39 1.05 0.78

The nurses stimulated us to help in the care of our child 5.44 0.96 0.65

The nurses helped us in the bonding with our child 5.40 0.92 0.43

We were encouraged to stay close to our child 5.60 0.86 0.72

The nurses had trained us the specific aspects of newborn care 5.36 1.09 0.88

We were actively involved in decision- making on care and treatment of our child 5.32 1.07 0.78

Before discharge the care for our child was once more discussed with us 4.75 1.53 0.52

Organisation

The unit could easily be reached by telephone 5.39 1.10 0.81

(Continues)
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further, for instance, by discussing the understanding of the ques-
tion with some parents.

When we reduced the questionnaire to the 27- item version, we 
considered excluding the five items with an N/A response rate above 
25%. However, we retained the item ‘Our cultural background was 
taken into account’. We perceive this item as being highly expres-
sive of the family- centred care approach, one of the basic principles 
of family- centred care being respecting values, beliefs and cultural 
background.11 The high N/A response rate in this study could re-
flect the small number of non- Danish participants in this sample. In 
other hospital settings in Denmark, the proportion of parents with a 
non- Danish background may be higher than in this highly specialised 
NICU in the capital of Denmark. Hence, the item may receive higher 
response rates in other settings. We also retained the item ‘The unit 
could easily be reached by telephone as we find it important that the 

unit is easy to contact’. The high N/A response rate may reflect that 
one parent or both were always admitted with the infant. The par-
ents probably contacted each other rather than contacting the hos-
pital when not in the unit. In addition, retaining these items increases 
comparability with results from other countries, as the shorter ver-
sions used in other NICUs are based on the EMPATHIC- 30 where 
these items are included.

Survey responses mirror a balance between expectations to care 
and experiences of care. Culture, patient outcome, earlier experi-
ences with and expectations to healthcare services are factors that 
influence responders' answers.26,27 Questionnaires inherently do 
not catch nuances and depth of the parents' often vulnerable situa-
tion and their individual experiences. It can be questioned whether 
it is possible to measure such a complicated and composite concept 
as parent satisfaction with neonatal care with a questionnaire. The 

Mean SD Standardised factor loadings

Our child's incubator or bed was clean 5.68 0.64 0.57

The team worked efficiently 5.52 0.91 0.73

There was a warm atmosphere in the Neonatology unit without hostility 5.36 1.12 0.32

The Neonatology unit made us feel safe 3.67 1.81 0.46

The Neonatology unit was clean 5.06 1.26 0.52

Noise in the unit was muffled as good as possible 4.21 1.70 0.56

There was enough space around our child's incubator/bed 5.19 1.24 0.76

Professional attitude

Our cultural background was taken into account 5.11 1.15 0.59

Our child's health always came first for the doctors and nurses 5.32 1.07 0.83

The team worked hygienically 5.68 0.71 0.53

The team showed respect for our child and for us 4.51 1.60 0.56

The team respected the privacy of our child's and of us 5.44 0.99 0.87

There was a pleasant atmosphere among the staff 5.11 1.26 0.58

We felt welcome by the team 5.39 0.95 0.76

The doctors and nurses always took time to listen to us 5.33 1.09 0.88

Despite the workload, sufficient attention was paid to our child and to us by the 
team

5.16 1.27 0.82

We received sympathy from the doctors and nurses 5.36 1.13 0.38

Nurses and doctors always introduced themselves by name and function 5.42 1.03 0.81

At our bedside, the discussion between the doctors and nurses was only about our 
child

5.09 1.24 0.85

a Items marked with grey are included in a short 27- item version.

TA B L E  4  (Continued)

TA B L E  5  Congruent validity of scales: spearman correlations with four satisfaction indicators, full version

No.
Suggest neonatal intensive care 
unit to others

Come back again 
if needed

Overall satisfaction with 
physicians

Overall satisfaction 
with nurses

Information 311 0.52 0.52 0.61 0.57

Care and treatment 311 0.60 0.58 0.56 0.71

Parental participation 311 0.54 0.52 0.48 0.59

Organisation 311 0.66 0.64 0.45 0.58

Professional attitude 311 0.68 0.65 0.50 0.71
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TA B L E  6  Non- differential validity: differences between domains and characteristics, full version

Yes No

Cohen's d 95% CINo. Mean SD No. Mean SD

Mechanical ventilation

Information 97 5.10 0.80 214 5.04 0.94 −0.07 (−31;0.17)

Care and treatment 5.26 0.80 5.18 0.85 −0.09 (−0.33;0.15)

Parental 
participation

5.27 0.80 5.29 0.85 0.02 (−0.22;0.26)

Organisation 4.92 0.87 5.01 0.87 0.11 (−0.13;0.35)

Professional 
attitude

5.21 0.83 5.25 0.87 0.04 (−0.20;0.28)

Length of stay ≥7 days

Information 130 5.01 0.89 181 5.09 0.91 −0.09 (−0.32;0.14)

Care and treatment 5.16 0.86 5.24 0.82 −0.09 (−0.32;0.13)

Parental 
participation

5.34 0.76 5.25 0.88 0.11 (−0.12;0.33)

Organisation 4.82 0.87 5.09 0.85 −0.32 (−0.54;−0.09)*

Professional 
attitude

5.13 0.88 5.32 0.83 −0.22 (−0.44;0.01)

Gestational age <30 weeks

Information 49 4.85 0.97 262 5.10 0.88 0.28 (−0.03;0.58)

Care and treatment 4.91 1.02 5.26 0.79 0.42 (0.12;0.73)

Parental 
participation

5.17 0.78 5.31 0.84 0.17 (−0.14;0.47)

Organisation 4.56 0.94 5.06 0.83 0.59 (0.28;0.90)

Professional 
attitude

4.90 0.99 5.30 0.81 0.48 (0.17;0.78)

Non- Danish culture

Information 17 4.97 0.73 294 5.07 0.91 −0.11 (−0.60;0.38)

Care and treatment 5.15 0.67 5.21 0.85 −0.08 (−0.56;0.41)

Parental 
participation

5.24 0.69 5.29 0.84 −0.06 (−0.55;0.43)

Organisation 5.12 0.72 4.97 0.88 0.17 (−0.32;0.66)

Professional 
attitude

5.16 0.73 5.24 0.86 −0.10 (−0.59;0.39)

* Significant results are highlighted in Bold.

TA B L E  7  Confirmatory factor analyses using only the 27 items of the short version

Domains
Items 
no. No.

Chi- 
Square 
test of 
model 
fit p

Comparative 
Fit index

Tucker- Lewis 
index

Root mean square error 
of approximation

Standardised root 
mean squared residual

Information 4 311 0.0018 0.97 0.90 0.13 0.04

Care and treatment 6 311 <0.001 0.95 0.92 0.09 0.03

Parental 
participation

6 311 <0.001 0.96 0.94 0.11 0.04

Organisation 5 311 <0.001 0.92 0.84 0.16 0.05

Professional attitude 6 311 0.0704 0.99 0.98 0.05 0.03

Note: Good model fit: Comparative Fit Index preferably ≥0.95; Tucker Lewis Index preferably ≥0.95; Root Mean Square Error of Approximation 
preferably ≤0.06; Standardised Root mean Squared Residual preferably ≤0.08.
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EMPATHIC- N is thoroughly developed based on family- centred care 
principles and information from existing questionnaires as well as 
perspectives of key stakeholders, NICU staff and parents.12 A large 
number of items were ranged by 148 parents contributing to ensur-
ing that all included items covered important areas,12 which indicates 
that the right questions are included.26 The inclusion of open- ended 
questions exploring parents' views of what was good and what could 
be improved is also a strength of the questionnaire. The results of 
these questions are not included in this study. Although parents in 
general may be satisfied with care resulting in some ceiling effect of 
the questionnaire, areas for improvement may be identified through 
parents' spontaneous responses to the open- ended questions.28 
Such feedback may contribute to improving quality of care according 
to family- centred care principles. In this way, the family- centred care 
principle of collaboration, where patients and families contribute to 
policy and healthcare evaluation and development beyond their per-
sonal meetings with the healthcare system, may also be fulfilled.11

Measuring parent satisfaction may both be used to monitor qual-
ity development processes in clinical practice and as research out-
come. When using a questionnaire for quality evaluation or research, 
it is important that this is not the initial investigation of the area. For 
some years, qualitative research has been used to investigate par-
ents' experiences of NICU admission.29 It is therefore relevant to use 
questionnaires representing a quantitative approach when the aim 
is to obtain knowledge on parents' satisfaction in general, to assess 
results of new interventions, as well as to identify possible quality 
problems. We suggest using the 27- item version in clinical practice 
as well as in research due to the reduced burden on the parents in 
addition to better model fit. Measuring parent satisfaction remains 
a relevant quality indicator when using a validated instrument with 
the option to benchmark practices with other NICUs in Denmark 
and beyond.

There were some limitations to our study. Only one hospital par-
ticipated in the study. However, we do not assume that the validity 
of the questionnaire would be much different if we had included 
more hospitals, since Denmark is a small and relatively homoge-
neous country and the NICUs are situated in the four major cities 
in the country. The results of the validity testing after transferring 
the instrument into a Danish context did not differ much from the 
results of the original Dutch study. We only achieved a response 
rate of 42.8%, which may have resulted in selection bias, and re-
duced the external validity of the results.30 For instance, the ma-
jority of the parents had at least 3 years of secondary education 
(75% of the mothers and almost 60% of the fathers). Apart from this 
socioeconomic bias it is also likely that those with stronger opin-
ions were overrepresented. However, we do not consider this to 
be a major problem in the context of testing questionnaire validity. 
Unfortunately, we have no data on the non- responders. There may 
be several reasons for the low response rate including the way of ad-
ministration, the fact that the participants were invited to participate 
in a study rather than in routine use of satisfaction questionnaires 
and the length of the questionnaire. Furthermore, the timing of the 
distribution may have contributed because some families might still 

be admitted to local neonatal units or struggling with establishing 
their family lives after discharge. We chose electronic distribution 
of the questionnaire because most mail is sent electronically today 
in Denmark. We assumed that having more options for responding 
by using smartphone, tablet or computer as desired would make it 
easy to respond for the parents. Even though electronic communica-
tion is well established in Denmark, using a hybrid delivery method 
combining regular mail invitation, and questionnaire with an e-mail 
containing a link to an electronic questionnaire could improve re-
sponse rates preserving the advantage of the digital data entry.31 
Other strategies for improving response rates are shorter question-
naires, the appearance of the questionnaire and sending up to three 
reminders.32,33 For future use, the questionnaire may benefit from 
being reduced to the 27 items. It could be an option to split some of 
the items referring to doctors and nurses in the same item into two 
individual items as seen in EMPATHIC- 30.

Only one parent in a couple received an e-mail, and mostly 
the mother received the e-mail. The rationale for this was that the 
mother was most likely to be at home being able to find time for re-
sponding. However, this may be a flawed assumption as the mothers 
often are challenged finding a rhythm with the new baby and balanc-
ing family life, including paying attention to possible siblings. In the 
future, both parents should have the opportunity to respond indi-
vidually. Parents in a couple are likely to disagree on at least some of 
the items and should have the possibility of responding on their own, 
and fathers may have views that differ systematically from those of 
mothers. Providing both parents with the opportunity to give their 
feedback may also improve family response rates including perspec-
tives of more families. Some families were transferred to local hos-
pitals for the last part of the admission when the infant was stable. 
Thus, more families may still have been challenged by hospitalisation 
when they received the questionnaire and therefore had no surplus 
to respond. Even though it is recommended in the original paper to 
wait a couple of weeks before sending the questionnaire, it could be 
considered to ask the parents to respond during the last 24 h they 
are in the unit. This approach has been used in other settings and 
may lead to higher response rates.16,17 Lastly, there were only a few 
non- Danish participants. In this study, we evaluated the properties 
of the Danish version of the EMPATHIC- N. But in the future, ver-
sions in other languages may be needed to evaluate the quality of 
care in a NICU, including perspectives of non- Danish parents.

5  |  CONCLUSION

Parents of NICU infants have unique knowledge, experiences and 
needs, and including these perspectives in treatment and care is cru-
cial to ensure high quality and value for the families. The EMPATHIC- 
N- DK comprising 57 items was a valid questionnaire performing 
acceptably in the psychometric evaluation. However, evaluation of 
the shorter version, the EMPATHIC- N- DK- 27, showed better psy-
chometric properties. This shorter version may be a good choice for 
evaluating parent satisfaction in Danish NICUs, as this also could 
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    |  717WEIS et al.

be an advantage to reduce the burden on the parents as well as to 
achieve higher response rates. Distribution by e-mail alone may not 
be sufficient to obtain acceptable response rates. Thus, sending in-
formation by regular mail in combination with an e-mail with a link 
to a digital response is recommended to preserve the advantage of 
digital data entry.
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