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Abstract
Preterm birth is a risk factor for early experience of pain. Despite advances in neona-
tal care, evidence-based knowledge of the importance of adequate pain management 
and strong international guidelines for assessment and treatment of neonatal pain, 
only 10% of sick term and preterm infants were assessed for pain and stress on a daily 
basis. The aim of this quality improvement (QI) project is evaluation of implemented 
guidelines for pain assessment and management, and increased parental involvement 
in a Norwegian single-family room NICU. Method: The different steps of the project 
entailed translation of the English version of COMFORTneo, development and imple-
mentation of guidelines with flowcharts for pain management, and pain assessment 
certification of the interprofessional staff. Part two of the project is supervision of 
the interprofessional staff in parental involvement in stress- and painful procedures. 
Our study showed that one year after implementation, 88.8% of the COMFORTneo 
assessments were performed according to the pain management guidelines. The staff 
used the flowcharts to assess, treat and reassess pain and stress. There was a high 
interrater reliability with linearly weighted Cohen's kappa values ranging from 0.81 
to 0.95, with a median of 0.90. In addition, our study showed increased parental in-
volvement in procedures, from 50.3% before to 82.3% after the quality improvement 
project. The success of this quality improvement project is explained by systematic 
use of flowcharts and implemented guidelines for pain management, interprofessional 
collaboration, and cultural change agents. Theoretical lectures and practical bedside 
supervision to interprofessional staff increased parental involvement in stress- and 
painful procedures.
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1  |  INTRODUC TION

Every year, an estimated 15 million infants are born preterm, and the 
number is increasing.1 Preterm birth is a risk factor which exposes 
the immature brain to a sequence of adverse effects during a period 
of developmental vulnerability.2 A large amount of the preterm and 
ill term infant population are hospitalized in a neonatal intensive care 
unit (NICU) after birth due to immaturity, illness, and the need for life 
support. During hospitalization, a preterm and ill term infant often 
undergoes several painful procedures daily.3 In less than half of the 
procedures, the infant receives an intervention to reduce pain.3 In 
addition, they often experience prolonged pain and stress related 
to medical technical support, nursing care, noisy environments, and 
parental separation.

Repeated painful procedures together with the prolonged expe-
rience of pain and stress could have negative short- and long-term 
consequences for the vulnerable infant.2 Pain can cause cardiovas-
cular instability4 and may lead to behavioral changes, disturbed feed-
ing, and reduced ability to sleep.5 Several studies show that painful 
experiences in infants have long-term negative effects on altered 
postnatal growth,6 neurobehavioral- 7,8 and brain development.9

Preterm infants have weak expression of pain and stress and lack 
the ability to self-report. Therefore, international clinical guidelines 
recommend systematic assessment of pain with clinical tools,4,10 
non-pharmacological interventions, developmental supportive care, 
and parental involvement in procedures.10-13 Despite advances in 
neonatal care, evidence-based knowledge of the importance of ad-
equate pain management and strong international guidelines for as-
sessment and treatment of neonatal pain, only 10% of preterm and 
ill term infants were assessed for pain and stress on a daily basis.11

The aim of this quality improvement (QI) project is evaluation of 
implemented guidelines for pain assessment and management, and 
increased parental involvement in a Norwegian single-family room 
NICU.

2  |  METHODS

2.1  |  Setting

The setting is a 17-bed, level II single-family room (SFR) NICU in 
Norway. The unit provides care for infants with a gestational age 
(GA) of 28  weeks or more, and infants born before 28  weeks are 
transferred from a level IIII university hospital when no longer in 
need of high-technological intensive care. NICU staff consists of ne-
onatologists, pediatric trainees, nurse assistants, registered nurses, 
clinical nurse specialists, and midwives. The unit offers SFRs with 
two different levels of care to all infants and their families. A family 
care room is provided for infants in a stable phase, while an intensive 
care room is provided for infants in need of breathing support and 
intensive medical treatment and care. SFRs give parents an opportu-
nity to stay with their infants 24/7. Tandberg et al found that moth-
ers in our unit were present 20 hours daily versus seven hours daily 

in the reference open bay unit; both units were in Norway, and the 
parents were given the same possibilities due to Norwegian social 
benefits.14 Parents are encouraged to participate in daily care, which 
includes support to the infant in stress- and painful procedures, but 
this has not been systematically implemented at the time of the QI 
project. The unit had no systematic assessment of pain and lacked 
guidelines for treatment of pain prior to the project. Participation in 
the EUROPAIN study11 raised awareness of the importance of im-
proved pain assessment and management to the preterm and ill term 
infant population, which led to planning of the QI project.

2.2  |  The QI project framework

An interprofessional Pain Group, with four registered nurses, two 
clinical nurse specialists and a consultant neonatologist was es-
tablished in August 2015, as well as a collaboration with a univer-
sity college educating neonatal nurse specialists. The project was 
conducted via a stepwise approach based on a Plan-Do-Study-Act 
(PDSA) framework (Table 1). The PDSA framework was introduced 
by the Vermont Oxford Network to improve neonatal intensive 
care.15 This structured framework supports practice change as fol-
lows: Plan a desired change, execute the elements of the change (do), 
study the change by measured outcomes, and then adjust on the 
gained information (act) to begin another cycle.

2.3  |  The COMFORTneo scale

A literature review on pain assessment instruments and pain man-
agement strategies in sick term and preterm infants was conducted. 
The COMFORTneo scale was chosen because it is validated to as-
sess prolonged pain and stress.16,17 It is an unidimensional tool suc-
cessfully implemented in all Danish NICUs.18,19 The COMFORTneo 
scale is a modified version of the COMFORT scale and is eligible 
for use in infants from 23 weeks of GA to one month postnatal age. 
The observer must have visual access to the face and body dur-
ing the period of observation. The score value is summarized after 
a two-minute observation period of the following seven different 
behavioral variables: alertness, calmness, respiratory response, cry-
ing, movement, facial tone, and muscle tone. Each variable is rated 
on a Likert scale ranging from 1 to 5, where 1 is minimal and 5 is 
maximal activity. The most extreme appearance observed should 
be taken into account. Since respiratory response applies to venti-
lated infants and crying to spontaneously breathing infants, the ob-
server rates only six variables, with total scores ranging from 6 to 30. 
COMFORTneo score values between 9 and 13 indicate no pain or 
stress, values between 14 and 21 indicate moderate pain or stress, 
and values between 22 and 30 indicate severe pain or stress. Score 
values below 9 in sedated infants indicate oversedation.16

The COMFORTneo scale includes the Numeric Rating Scale 
(NRS) to distinguish between pain and stress (NRS pain and NRS 
stress).16 The NRS assessment is based on the nurses’ evaluation and 
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knowledge of GA, current treatment, and severity of illness. NRS is 
performed on a scale ranging from 0 to 10, with 0 to 3 indicating no 
pain or stress, 4 to 6 indicating moderate pain or stress, and 7 to 10 
indicating severe pain or stress.

Two authors (LTL and SS) translated the English version of the 
COMFORTneo scale into Norwegian following Wild's 10 steps 
(Table 2).20 The scale was pilot tested for content validity and clinical 
utility in a focus group interview.

A local guide for interpretation of behavior was developed by the 
Pain Group to ensure high interrater reliability, with cultural adjust-
ment. After the evaluation phase, the guide was adjusted and modified.

2.4  |  Non-pharmacological interventions and 
parental involvement in procedures

Non-pharmacological interventions21 is defined in our study as an 
adjusted environment with reduced light and noise, as well as in-
terventions to support the infant and promote self-regulation. The 
most commonly used nurse-driven interventions are positioning, 
swaddling, pacifier, sucrose, and wrapping the infant in a warm cloth. 
Parental presence has a positive impact on the treatment and al-
leviation of pain during procedures.22 Parental involvement is de-
fined in our study as comfort measures like holding, rocking, provide 
pacifier and sucrose, breastfeeding, skin-to-skin care, and sensorial 
saturation.21

Parents are encouraged to comfort the infant during painful pro-
cedures. Skin-to-skin holding, often combined with non-nutritive 
sucking and sucrose, are interventions introduced to parents when-
ever they are ready to participate .

2.5  |  Development of pain management guidelines

The pain management guidelines (PMG) include flowcharts for 
assessment and treatment of pain, and procedures for non-
pharmacological interventions and pharmacological treatment. To 
ensure that every pain assessment led to adequate interventions, 
two flowcharts for pain assessment- and management were con-
structed using the available literature with cut-off values for pain, 
treatment and time of reassessment23,24 (Supporting information). 
PMG recommended a minimum of one assessment per day for in-
fants admitted in family care rooms and three assessments per day 
for infants in intensive care rooms. The first assessment should be 
performed within 2 hours after admission. Additional assessments 
should be carried out if pain or stress were suspected, and after non-
pharmacological interventions and pharmacological treatments. 
Scores above the threshold for pain and stress were to be followed 
by non-pharmacological interventions, reassessment, pharmacologi-
cal treatment, and reassessment in accordance with the flowcharts 
until the score was below threshold.23,24 During the first week of 
implementation, the comprehension of the flowcharts was tested 

Steps Description

1. Assessment of the problem Founded in NICU management
Common understanding of inadequate pain management
Establishment of an interprofessional Pain Group

2. Literature review Choice on pain assessment tool
Pain management for prolonged and procedural pain
Parental involvement in procedures

3. Development of a pain 
management strategy

PDSA cycle as a QI framework
Certification of the Pain Group
Translation of the English version of COMFORTneo
Development of a flowchart
Development of comprehensive material for staff education
Development of procedures for treatment of pain and stress

4. Education of the NICU staff Certification of the staff with theory and bedside 
supervision

Development of a cultural guide

5. Implementation of new pain 
tool and guidelines

Systematic use of COMFORTneo, flowcharts, and protocols
Kick off
Daily supervision, report, and discussion during the medical 

rounds
Parental involvement in procedures

6. Monitoring of quality 
improvement data

Staff interrater reliability
Compliance with pain management guidelines
Parental involvement in procedures

7. Continually improvement Increased pain assessment
Revised flowchart

Abbreviations: NICU, Neonatal intensive care unit; PDSA, Plan-Do-Study-Act; QI, Quality 
improvement.

TA B L E  1  Quality improvement project: 
a stepwise approach
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with an evaluation of the registered assessments and interventions. 
The journals of the first 15 patients were checked to see whether 
the interprofessional staff had understood and followed the flow-
chart algorithms. An evaluation of the PMG led to a change in the 
recommended COMFORTneo assessment frequency. The number 
of assessments was increased from one to three for infants in family 
rooms. The 2-minute assessment period was perceived as a useful 
overall observation of the infant by the nursing staff. Furthermore, 
we decided that all admitted infants should be systematically as-
sessed for pain and stress every eight hours as a minimum.

2.6  |  COMFORTneo implementation

The interprofessional Pain Group visited NICU at Rigshospitalet, 
Denmark, for a two-day lecture and certification. Each member of 
the Pain Group performed 100 assessments prior to the visit and 
certification. The Pain Group nurses supervised the staff with half-
day theoretical lectures on pain assessment, pain management and 
parental involvement in procedures, and half-day bedside training 
and conference. The certification was based on 10 assessments in 
10 different infants, performed simultaneously but independently, 
together with a certified Pain Group nurse. Each certification was 
measured by the linearly weighted Cohen's kappa value calculated 
from 10 paired assessments.25 If the linearly weighted Cohen's 

kappa value was below 0.65, the staff had to do additional training 
and paired assessments. The implementation of the COMFORTneo 
scale as part of the PMG and parental involvement in procedures 
was carried out from February 2017. T-shirts, posters, and social 
media were used to bring attention to and create enthusiasm for 
the project. Oral-adjusted information was given to parents. The 
COMFORTneo scale and flowcharts were laminated and available 
in all patient rooms and working areas. The daily presence of Pain 
Group members encouraged and supervised the staff's assessment 
of pain and stress, the use of NRS, and parental involvement in pro-
cedures. COMFORTneo scores were systematically reported and 
discussed for all patients during medical rounds.

2.7  |  Facilitating parental 
involvement in procedures

The PMG emphasized the importance of parental involvement. 
The Pain Group provided theoretical lectures on the subject of 
non-pharmacological interventions and parental involvement in 
procedures, practical supervision 24/7 and daily reflections to the 
interprofessional staff during the implementation. The focus on 
ergonomic equipment to facilitate parental involvement was deter-
minant for the implementation. New flexible chairs for the interpro-
fessional staff and tables for equipment to place in the parents’ beds 

Step 1. Preparation

Contact with Dr VanDijk, developer of the COMFORTneo, who gave 
the permission for translation of the English version.16 Recruitment 
of translators and nurses for the cognitive interview.

Step 2. Forward 
translation

2 neonatal nurses translated the instrument from English into 
Norwegian. Both were bilingual in English and Norwegian and 
worked in a level 3 NICU.

Step 3. Reconciliation The two different translated versions were discussed and reconciled 
into a single forward translation.

Step 4. Back 
translation

The back translation was carried out by a native English speaking 
professional translator. The translation was more literal than 
conceptual.

Step 5. and Step 6. 
Back translation 
review and 
harmonization

LTL and SS analyzed the back translation. Several items varied from 
the original instrument. The back translation review included a 
skype meeting with the instrument developer, where conceptual 
issues were discussed. In the harmonization, the concepts of 
the translated items were discussed. The Danish version and the 
Norwegian version of the COMFORTneo scale were scrutinized, 
with the purpose of deciding on the best possible wording.

Step 7. and Step 
8. Cognitive 
debriefing and 
review, involving 
pilot testing of 
content and 
clinical utility

A focus group interview was conducted to assess item 
comprehensibility. 6 neonatal nurses specializing in neonatology 
and experienced in pain assessment participated. Three were 
familiar with the Danish version of the COMFORTneo. The nurses 
scored a neonate undergoing a painful procedure (heelprick) 
and discussed thoroughly all items of the scale including NRS. 
They found that the COMFORTneo scale is user friendly and 
comprehensive.

Step 9. and Step 10. 
Proofreading and 
final report.

LTL and SS finalized the last steps. The Norwegian version was 
published on the COMFORTneo website.

Abbreviation: NICU, Neonatal intensive care unit.

TA B L E  2  Translation of the English 
version of COMFORTneo to Norwegian 
following Wild's 10 step20
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were introduced to make it more practical and comfortable for both 
parents and staff.

2.8  |  Evaluation of the QI project

Three studies were conducted to evaluate the impact of the QI 
project.

Study 1. Staff interrater reliability. The COMFORTneo certifica-
tion included 10 assessments of 10 different patients together with 
a Pain Group nurse. The interrater reliability was calculated using 
Cohen's kappa calculation with linear weighting. Cohen's kappa pro-
vides a measure of the degree to which two people have an inde-
pendent but simultaneous correlation in the interpretation of pain 
and stress.25

Study 2. Compliance with PMG. A prospective study of all admit-
ted infants was conducted one year after the QI project from March 
1st to March 31st, 2018. Demographic data and compliance with 
the implemented flowchart and pain management guidelines for 
prolonged pain were registered. Compliance with the guidelines 
was defined as the percentage of scores assessed according to the 
flowchart.

Study 3. Registration of parental involvement in procedures. A one 
month pre-study was conducted from August 15th to September 
15th , 2016 and a one month post-study from March 1st to March 
31st, 2018. Demographic data were retrieved from the Norwegian 
medical quality registry. Nurses were asked to register every proce-
dure which they perceived as stress- and painful, whether the par-
ents were involved or not. In addition, the nurses were asked to list 
the reasons why the parents were not involved in the procedure.

3  |  RESULTS

Study 1. Staff interrater reliability. Three nurse assistants, 60 regis-
tered nurses, 20 clinical nurse specialists, and seven neonatologists 
working at the unit at the time of the QI project were certified. 
Linearly weighted Cohen's kappa values ranged from 0.81 to 0.95, 
with a median of 0.90. The members of the pain Group had a median 
value >0.95.

Study 2. Compliance with PMG. Patients’ demographic is available 
in Table  3. All admitted infants were systematically assessed with 
the COMFORTneo scale.

In total, 75.0% of the infants had at least one score over 13 
(moderate or severe pain or stress), and 34.6% had at least one score 
over 21 (severe pain or stress). A total of one quarter of the infants 
received pharmacological pain treatment. A total number of 932 
COMFORTneo scores were registered with a median number of 9,5 
IQR [5-27] for the 52 patients (Figure 1).

168 (18.0%) scores were associated with pain or stress, whereas 
114 (12.2%) were associated with moderate and 54 (5.8%) with 
severe pain and stress. As recommended, the staff used the flow-
chart to systematically assess and act to reduce pain and stress 

and reassess (Supplementary material). A total of 88.8% of the 
registered assessments were done according to the guidelines. 
All COMFORTneo assessments were paired with an NRS pain and 
stress expert opinion. In all, 99.9% of COMFORTneo scores under 14 
were associated with NRS pain under 4 and 99.7% were associated 
with NRS stress under 4. However, 35.7% of COMFORTneo scores 
over 13 were associated with NRS pain over 3 and 52.4% were asso-
ciated with NRS stress over 3.

Study 3. Parental involvement in procedures. Patients’ demo-
graphic is available in Table 3. One or both parents were involved in 
50.3% of the registered stress- and painful procedures before the QI 
project and 82.3% after (Table 4). Four procedures were perceived 
by the nurses as pain- and stressful before the QI project, whereas 
16 after (Supplementary material). The reasons registered for par-
ents lack of involvement before the QI project was reluctance from 
staff, parents sleeping during nighttime or parents not being present 
in the unit. After the QI project, the reasons for parents´ lack of in-
volvement partly changed. The extern laboratory staff preferred not 
to involve the parents, the parents were asleep or not present.

4  |  DISCUSSION

The QI project results showed high compliance with guidelines and in-
creased parental involvement in pain- and stressful procedures. The 
compliance with guidelines in our study remained high one year after 
the QI project. It is nevertheless important to keep evaluating the im-
plementation as sustainability may decrease over the years. Aukes 
et al implemented a protocol for pain assessment- and management 

TA B L E  3  Demographics Study 2 & 3

Pre-study†

Patients
(n = 37)

Post-study‡

Patients
(n = 52)

Weight at birth (g), 
mean (min-max)

2545 (638-4460) 2649 (570-4440)

Gestational age 
(weeks), mean 
(min-max)

34.1 (24.6-42.0) 35.6 (26.6-42.2)

Post-menstrual age 
(weeks), mean 
(min-max)

34.5 (26.2-43.4) 37.2 (31.4-42.3)

Gastric tube§, n (%) 25 (67.6) 41 (78.9)

Ventilation support§, n (%)

High flow 4 (10.8) 10 (19.2)

CPAP 4 (10.8) 6 (11.5)

Mechanical 
ventilation

1 (2.7) 0 (0)

PVC, n (%) 18 (48.6) 12 (23.1)

Abbreviations: CPAP, Continuous positive airway pressure; PVC, 
peripheral venous cannula.
†Information was retrieved from the Norwegian medical quality registry
‡Same patients in study
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and conducted a prospective evaluation study. They reported a com-
pliance with guidelines of 60.2% six years after implementation.23 The 
high compliance in our study could be due to the flowcharts with spe-
cific actions for each level of pain and stress, and protocols for non-
pharmacological interventions and pharmacological treatment.

Structured pain assessment- and management strategies are 
shown to reduce pain,26 increase non-pharmacological interven-
tions,27 and increase opiate prescriptions.28 Flowcharts with algo-
rithms for pain management contributed to better communication 
and collaboration between nurses and doctors, which is seen as 
a strong predicator for successful pain management in NICUs.29 
Nevertheless, a planned, systematic, and interprofessional imple-
mentation process impacted positively on the study result.

NRS was included in the flowchart to help caregiving nurses to 
separate pain from stress. The NRS score is based upon the nurses̀  

expert opinion and evaluation of the infants’ GA, treatment, and 
medical history.16 The results showed that only one-third of the high 
COMFORTneo scores were associated with a high NRS pain, and one-
half of the high COMFORTneo scores were associated with a high NRS 
stress. The results displayed the importance of comparing behavioral 
assessment with an NRS evaluation of the infants’ pain and stress. 
Patients with high COMFORTneo scores associated with low NRS pain 
and stress received either no intervention or non-pharmacological 
interventions followed by a moderate or low COMFORTneo score 
(Figure 1). High COMFORTneo score values associated with high NRS 
pain or high NRS stress interpretation received interventions accord-
ing to the implemented pain management guidelines. This may indicate 
that the combination of COMFORTneo assessment paired with a NRS 
evaluation may contribute to a more targeted pain- and stress manage-
ment in preterm infants.

F I G U R E  1  Results study 2 (compliance to pain management guidelines). †75.0% of the scores were 14 and 90.0% of the scores were 
associated with low NRS pain or low NRS stress

168/932 (18.0%) Scores associated to moderate or severe pain or stress 

40 †/168 (23.8%)
No intervention

No reassessment

86/168 (51.2%)    
Non-pharmacological 

intervention

101/168 (60.1%) 
Reassessment

15/168 (8.9%)
COMFORTneo 14-21

85/168 (50.6%)
COMFORTneo <14

1/168 (0.6%)
COMFORTneo 24

18/168 (10.7%) 
No reassessment

9/168 (5.3%) 
No intervention
Reassessment

8/168 (4.7%)
COMFORTneo <14

1/168 (0,6%)
COMFORTneo >13

Pharmacological 
treatment

7/168 (4.2%) 
Pharmacological 

treatment

Reassessment

26/168 (15.5%)         
Non-pharmacological intervention 

and pharmacological treatment

TA B L E  4  Results Study 3

Pre-study Pain- or stressful procedures with 
parental involvement§

Post-study Pain- or stressful procedures 
with parental involvement§

Venipuncture, n/N (%) 66/101 (65.3) 133/153 (86.9)

Insertion of gastric tube, n/N (%) 19/38 (50.0) 33/45 (73.3)

Insertion of PVC, n/N (%) 0/31 (0.0) 19/27 (70.4)

Airway suction, n/N (%) 24/47 (51.1) 19/25 (76.0)

Total of procedures, n/N (%) 109/217 (50.2) 204/250 (81.6)

Abbreviation: PVC, Peripheral venous cannula
†n/N: number of painful or stressful procedures with parental involvement/total amount of painful or stressful procedures.
§Parental involvement.
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4.1  |  Increased parental involvement in 
painful procedures

Parents were registered as more actively involved in procedures one 
year after the QI project, which could be explained by the educa-
tion and supervision of staff, and information provided to parents 
on how to support their infant. A study showed that parents wanted 
to be involved in support of their infant during painful and stressful 
procedures, but they needed individualized information and emo-
tional support in order to make it accessible and understandable.30 
Lack of information and suitable facilities posed barriers to parental 
involvement.31 The parental presence was high during the two study 
periods, due to the SFR accommodations. Our pre-post study indi-
cated that parents were involved in painful procedures if they were 
included by the staff. None of the parents included in the study were 
reluctant to participate in the procedures when present in the unit 
and awake. This finding suggests that staff knowledge and attitude 
toward parental involvement play an important role in whether par-
ents engage in pain- and stressful procedures. The nurses reported 
in the pre-study registration that “staff were not comfortable with 
the parents participating in the procedure.” Facilitating parental in-
volvement in stress- and painful procedures requires security and a 
certain level of experience with the procedure. If the nurse or doctor 
feel insecure in procedure performance, they may be more likely to 
reject parental presence and involvement. The fact that the study 
population was healthy and not critically ill may also have contrib-
uted to the overall high parental involvement.

The nurses reported an increased number of procedures to be 
pain- and stressful for the infant after the QI project implementa-
tion. The study did not investigate the staff´s attitudes or knowledge 
toward pain- and stressful procedures and parental involvement in 
comforting the infant. The change in perception toward whether a 
procedure is stress- and painful for the infant could be due to the 
provided education and practical supervision of the staff.  It is es-
sential that healthcare professionals are aware of the risk of infants 
experiencing pain during care and treatment to ensure adequate 
pain alleviation and treatment.32 The project increased the nurses’ 
and doctors’ awareness of procedural pain and the importance of 
parental involvement.

4.2  |  Practice change in SFR NICUs

The members of the interprofessional Pain Group acted as cultural 
change agents and stakeholders in the QI project, which was per-
ceived as crucial for achieving compliance and successful implemen-
tation.33 The Pain Group involved the staff from the beginning of 
the QI project. Both doctors and nurses received the same informa-
tion and certification, and they were all committed to follow the pain 
management guidelines. To change the NICU culture and impact 
daily practice, involvement and support at all levels are needed. The 
implementation of PMG and parents as active caretakers requires a 
change in staff attitudes. In a changing process, it could be important 

to build upon current routines and make improvements based on 
the existing workflow.34 The COMFORTneo assessments and use of 
flowcharts were integrated into the daily routines. It was crucial that 
the staff perceived the PMG as a positive supplement rather than a 
burden and source of extra workload.34 The non-pharmacological in-
terventions included in the PMG were based on the nurses’ already 
existing practice. A cultural change was portrayed as a key element 
in securing sustainability of practice improvements.33,35,36 Change 
can be even more challenging in SFR NICUs where  staff  work in 
a more isolated manner and with reduced peer-to-peer support. 
Education, certification, high interrater reliability, and discussion on 
medical rounds contributed to the practice change with improve-
ment in pain management and parental involvement in stress- and 
painful procedures. The members of the Pain Group are currently 
active. They are in charge of the education and certification of re-
cently employed staff, as well as members of pain groups in 8/21 
NICUs in Norway.

5  |  LIMITATIONS

The implementation was a QI project, and we intended to measure 
whether the staff followed the detailed flowcharts and guidelines 
for pain management. Our results do not say anything about the 
actual impact on the infants and we perceive this as a limitation. 
Parental presence and involvement in pain- and stressful proce-
dures will be more complex and demanding for both the parents and 
the staff when the infants are in need of high intensive treatment 
and care. It may be seen as a limitation for the study results, both 
on implementing flowcharts and guidelines for pain and stress and 
parental involvement in procedures that the infant population are 
overall healthy and not critically ill. The pre- and post-study registra-
tion of parental involvement in procedures have some missing data 
regarding the reported reasons why parents were not involved in 
procedures (Results section, study 3). We understand that the regis-
tered data on parental involvement in procedures are questionable. 
The registration was carried out one month before and one month 
after the implementation. All admitted infants had available regis-
tration sheets for the nurses and the Pain group followed up with 
detailed description of when and how to register on the sheet. It is 
possible that there were some missing data in the registration, and 
we fully see the limitation. The purpose was to measure whether the 
nurse's perception of pain and stress changed during the QI project, 
and we believe that the post-registration show a positive change in 
the nurses´ attitudes toward the matter, but we also agree upon the 
limitation in how the registration was carried out.

6  |  CONCLUSION

All preterm and ill term infants should be systematically assessed 
for pain and stress, even if they are not critically ill or receiving high 
intensive care. Systematic pain assessment is an important step 
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toward adequate pain management. The success of this quality im-
provement project is explained by the systematic use of guidelines 
for pain management including flowcharts, interprofessional collab-
oration, and cultural change agents. Parental presence in SFR NICUs, 
in countries with social benefits for parents after child birth, makes 
it possible for staff to include the parents as caregivers in stress- 
and painful procedures, but this depends on the interprofessional 
staff's knowledge and attitude, and the NICU culture.  Systematic 
implementation with theoretical lectures and practical bedside su-
pervision increased parental involvement in pain- and stressful pro-
cedures in our SFR NICU.
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