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Background: Catheter-related bloodstream infections (CRBSI) represent a feared
complication in neonates with surgically placed central venous catheters. Infections can
be a tough experience for the infant and family in terms of pain, discomfort,
complications, delayed infant-parent attachment and development and at worst, death.
Registering treatment-related infections is an important part of quality assurance e orts,
and few studies have dealt with nursing documentation of symptoms and signs of CRBSI.
Objective: The objective of the study was to identify documentation practices and
examine what symptoms and clinical signs registered nurses document in a group of
patients with and without CRBSI who have undergone neonatal surgery. The aim was to
identify and evaluate nursing documentation, thus contributing to greater knowledge
about CRBSI and its prevention, and better treatment. The study focuses on the following
research question: How do registered nurses document clinical observations that raise
suspicion of catheter-related bloodstream infections in infants who have undergone
neonatal surgery?
Method: We conducted a pilot study with a retrospective case control design using
descriptive analyses. We used a self-developed assessment chart in order to gather data
from written and electronic observation forms, charts and nursing documentation in the
patient documentation systems DIPS and Metavision. The sample included ve infants in
the CRBSI group and ten in the control group.
Results: Pulse and temperature were most frequently documented in both groups. Fever
was documented in the case of three of the ve infants in the CRBSI group while in the
control group, fever was not documented. Clinical signs of infection were most frequently
documented in the CRBSI group. Observations of the insertion site of the central venous
catheter when changing dressings, and the child’s behaviour were most frequently
documented in the control group.
Conclusion: The documentation of fever is the symptom that most clearly distinguishes
the CRBSI group from the control group. The total number of documented registrations
of clinical signs of infection is higher in the CRBSI group than in the control group. This
may indicate that fever is the factor that determines which clinical signs of infection are
observed and documented in the ensuing patient care pathway. A number of observations
were not documented in either of the groups and what was documented can appear to be
random and unsystematic.

Neonatal infections cause high morbidity and mortality (1),
and every year 3.8 per cent of all newborn infants in Norway
are treated with a shorter or longer course of antibiotics (2).
What is CRBSI?

Catheter-related bloodstream infection (CRBSI) in neonates
is a tough experience for the infant and family in terms of
pain and discomfort, increased risk of complications,
extended hospitalisation, delayed infant-parent attachment
and development, and at worst death (3). CRBSI increases
the burden on the health service. E orts to reduce CRBSI
form part of quality assurance work in hospitals, and the
incidence of infections is a quality indicator (3).
An important part of quality assurance e orts is that
registered nurses (RNs) have the necessary skills to observe,
assess and document the symptoms of catheter-related
bloodstream infections (4). It is di cult to recognise the
symptoms of clinical deterioration in neonates, but this is
crucial in preventing a patient care pathway with a serious or
fatal outcome (5).
Infection in neonates is not always detected in blood samples
(6). We have been unable to nd studies that examine
nursing documentation when CRBSI infections are
suspected, but some studies refer to inadequate
documentation of observations in critically ill patients (4).
The research issue and research question
There are few early warning scoring instruments that can
recognise serious illness or condition in newborn infants (7).
Systemising nursing documentation of symptoms and signs
can simplify the diagnosis of CRBSI, distinguish CRBSI from
other infections and result in improved treatment, but will
not necessarily reduce the number of infections (8).
Based on the lack of available studies dealing with the quality
of nursing documentation in relation to symptoms and signs
of CRBSI, we asked the following research question: How do
registered nurses document clinical observations that raise
suspicion of catheter-related bloodstream infections in
infants who have undergone neonatal surgery?
The objective of the study
The objective of the study was to identify documentation
practices with the aim of contributing to greater knowledge
about CRBSI, prevention and better treatment. RNs have
both a professional and legal responsibility to document
nursing care and treatment in the patient record. In
accordance with legislation, the documentation must include
systematic recording of observations, interventions,
assessments and results (9, Ch. 8).

Monitoring vital signs such as temperature, pulse, blood
pressure, respiration and behaviour provides vital
information about the infant’s medical status. Together with
observations on the insertion site of the central venous
catheter (CVC), these assessments must be documented
accurately and concisely (10). Minor changes may be a sign of
serious infection in infants who have undergone neonatal
surgery (11).
When should CRBSI be suspected?
CRBSI should be suspected when the infant has a CVC and
sepsis is identi ed with no other established infection status.
The Centers for Disease Control and Prevention (CDC) in
the USA give the following criteria for monitoring and
diagnosing possible CRBSI (12, 13):

•

The patient has a bacterial pathogen in one or more blood
cultures where the bacterium is not related to infection
elsewhere on or in the organism.

•

The patient exhibits at least one of the following clinical
ndings: fever (>38.0 °C), shivering (hypothermia) and
abnormally low blood pressure (hypotension).

•

In addition to the criteria given above, patients <1 year
have one or more of the following signs or symptoms:
fever, chills, apnoea or bradycardia.

Method
Design
The study had a retrospective, descriptive case control
design, where we charted the documentation of symptoms
and signs in infants with and without catheter-related
bloodstream infections who have undergone neonatal
surgery.
Sample
The study was conducted in one ward and two intensive care
units at a hospital with a multi-regional function in neonatal
surgery. The study is part of a larger quality study
investigating the prevalence of CRBSI after neonatal surgery
in infants diagnosed with gastroschisis, omphalocele,
congenital diaphragmatic hernia, and duodenal atresia (see
Fact box) in the period 1 January 2014–1 July 2016.

The time frame and population were the same in both
studies. There were individual di erences in the severity of
the illness, and the nurse-patient ratio and the number of
specialist RNs in the departments in question varied. A
common feature of the newborn infants in the study was that
they often required long-term parenteral nutrition and drugs
via a CVC (14, 15).
In the prevalence study, ve children were shown to have a
catheter-related bloodstream infection according to CDC’s
criteria (13). These ve children constituted the CRBSI group
in the study. The control group consisted of ten patients who
were matched and selected according to the following
identical criteria:

•

Same diagnosis, gender and central venous catheter

The following criteria were intended to be as identical as
possible:

•

Gestational age, birth weight and the number of days with
a central venous catheter

Explanation of terms
Gastroschisis: When the abdominal wall does not completely close during
the foetal stage, parts of the intestines and other abdominal organs may
protrude outside the abdominal cavity. The child is born with a hole in the
abdominal wall, normally to the right side of the umbilical cord. The
abdominal organs protrude through this hole and are unprotected.
Omphalocele: When the abdominal wall does not completely close during
the foetal stage, there is a herniation of the intestine and other abdominal
organs through the abdominal wall. The intestines and possibly other
abdominal organs are covered by a membranous sac consisting of the normal
tissue of the umbilical cord.
Duodenal obstruction/duodenal atresia: In the case of duodenal
obstruction or duodenal atresia, there is either an obstruction or a complete
occlusion of the duodenum.
Congenital Diaphragmatic Hernia (CDH)): Herniation of the abdominal
organs into the thorax via a congenital defect in the diaphragm that
substantially a ects pulmonary function.
Tachycardia: Fast heart rate.
Bradycardia: Slow heart rate.

Tachypnoea: Abnormally rapid breathing. This is registered by counting the
number of breaths per minute – respiratory frequency. The respiratory
frequency is an important factor in the assessment of the severity of the
illness.
Apnoea: A pause in or total cessation of activity in the respiratory muscles,
leading to a pause in or total cessation of lung ventilation.
Peristalsis: Rhythmic contractions of the muscles in the digestive tract and
other hollow organs. The most common peristaltic contractions occur in
waves along the hollow organ and propel the content (for example, intestinal
content) onwards.
Sources: Christo ersen R, Lackgren G, Stenberg A (14) and Store medisinske
leksikon
Data collection
Data collection was carried out in spring 2017. Since there
were no suitable validated forms available, we used a selfdeveloped chart to map the relevant data. The chart was
based on the clinical infection signs mentioned in points 2
and 3 of the CDC’s criteria list. Point 1 is not relevant for this
study.
The following data were obtained from written and electronic
observation forms, charts and nursing documentation in the
patient documentation systems DIPS and Metavision:

•

Background data: diagnosis, gender, birth weight and
gestational age

•

Clinical infection signs, with registration of the highest
abnormal value: temperature, pulse, blood pressure,
apnoea, respiratory frequency, chills

•

Clinical nursing observations of the infant’s behaviour:
restless, poorly, irritable, content, other

•

Total frequency of documented care of the CVC over two
weeks

•

Description of the insertion site of the CVC at the most
recently documented change of dressing in a two-week
period: bleeding/blood seepage, moisture, redness, lack of
reaction (no sign of infection), removal, other

The following reference values are used in the assessment
chart (Appendix 1):

Fever is de ned as a documented temperature over 38.0 °C
(16). Bradycardia is de ned as a documented pulse below 80
BPM, and tachycardia as a documented pulse over 160 BPM
(17, 18). Blood pressure has a normal systolic reading of 80
(60–100) and a diastolic reading of 45 (35–55), and
hypotension is de ned as being lower than the lowest normal
range (17).
Respiratory frequency has a normal range of 25–66/min,
tachypnoea is de ned as a respiratory frequency higher than
the normal resting heart rate (18). Apnoea is respiratory
cessation for longer than 20 seconds (19).
Patient data, excluding background data, were obtained for a
14-day period in the patient care pathway (Figure 1). For the
CRBSI group, this represented 14 days prior to the detection
of infection in the blood cultures. In the control group, this
represented the 14 days previous to the removal of the
catheter. The period of time was chosen to permit
observation of early symptoms of infection, and to identify
documentation of at least one change of dressing and
observation of the insertion site of the CVC.
The most abnormal clinical infection signs were registered in
the 24 hours prior to

•

detected infection in the blood culture in the CRBSI
group

•

removal of the central venous catheter in the control
group

Analysis
We performed descriptive analyses using the mean,
percentage and standard deviation with IBM SPSS 23. The
results were not tested for signi cance because the samples
were small.
Approval
The study is a quality study, approved by the hospital’s data
protection o cer (Appendix 2 [in Norwegian]).

Results
Background data
Background data are presented in Table 1. There is a
preponderance of boys in both groups. The average weight
was 2840 grams in the CRBSI group and 2280 grams in the
control group. Infants in the CRBSI group had, on average, a
CVC for 26 days while the control group had a CVC for 16
days on average.

Clinical signs of infection

Temperature
Temperature was documented for all infants in the CRBSI
group (Table 2). More than half the group had a temperature
measured at over 38° C. There was no documentation of
temperature for two infants in the control group, while the
remaining children were documented as afebrile.

Pulse
In the CRBSI group, pulse was documented for four of the
ve infants. One case was documented as bradycardia and
one as tachycardia. Pulse was documented in three out of ten
infants in the control group, and all three were within the
normal range. Pulse was not documented in seven of the
infants in the control group.

Blood pressure
Blood pressure was documented for two of the ve infants in
the CRBSI group, one of whom was registered as having
hypertension. None of the infants in the group had
documented hypotension. Blood pressure was not
documented for any of the infants in the control group.

Respiratory frequency
Respiratory frequency was documented for four out of ve
infants in the CRBSI group, one of whom had tachypnoea.
Respiratory frequency was documented for three out of ten
patients in the control group. One of the infants in this group
had also tachypnoea. There was no documentation of apnoea,
shivering or chills in either of the groups.

Changes of dressing and ndings at the insertion

Changes of dressing and ndings at the insertion
site
At least one change of dressing was documented for all
infants in the CRBSI group, but observations of the insertion
site were only documented for two of the ve infants. In one
case, redness at the insertion site of the CVC was recorded,
and the catheter was removed. In the case of the other child,
the insertion site was described as showing no reaction.
In the control group, at least one change of dressing was
documented for all infants. The insertion site of the CVC was
described in the case of eight out of 10 infants – seven were
documented as showing no reaction while one exhibited
bleeding/blood seepage. The catheter had been removed in
the case of one infant, but this was not described.
The frequency of dressing changes in a two-week period was
1.8 (≈ 2) on average in both groups.
Clinical observations of behaviour
In the CRBSI group, observations of behaviour were only
documented for one patient who was described as
content/satis ed. In the control group, behaviour was
documented for all infants, ve of whom were described as
content/satis ed while four were described as restless and
one as poorly.

Discussion
This pilot study investigated how RNs document clinical
signs of infection that lead to suspicion of CRBSI in infants
with and without infections who have undergone neonatal
surgery. In both groups, pulse and temperature were
documented most frequently. Clinical signs of infection were
most frequently documented in the CRBSI group while
observations of the insertion site of central venous catheters
when changing dressings and the infant’s behaviour were
most frequently documented in the control group.
Clinical signs of infection

Temperature
Temperature was documented for all infants in the CRBSI
group. Fever is often the rst and sometimes the only clinical
sign arousing suspicion of infection in infants under three
months of age (1, 3, 11, 16, 17). Temperature was documented
for eight of the patients in the control group but none of
them had a fever.

«Temperature was documented for all infants in the
CRBSI group.»
The high number of documented temperature measurements
in both groups may indicate that such measurement denotes
good routines at all the three departments in this study.
Research also shows that neonates can have serious
infections without fever. The fact that only three out of ve
infants in the CRBSI group had documented fever prior to the
time of diagnosis may thus be a nding that concurs with the
literature (1, 3, 16, 17).

Pulse
The pulse was documented for four of the infants in the
CRBSI group, and bradycardia was diagnosed in one case and
tachycardia in one case. The ndings are supported by the
literature, where both bradycardia and tachycardia are
mentioned as symptoms of sepsis (1, 11, 20). In the medical
literature we nd that tachycardia is an early indication of
sepsis in infants, since they have the ability to increase pulse
rhythm in order to compensate for the fall in blood pressure
(11, 16, 20).
The pulse was documented for only three infants in the
control group, one of whom had tachycardia with no obvious
cause. Overall, the percentage of documented pulse
registrations was higher in the CRBSI group than in the
control group, which may indicate that the infants in the
CRBSI group were assessed as being sicker.

Blood pressure
Blood pressure was only documented for two out of ve
infants in the CRBSI group, and none of the infants had
documented hypotension. According to the literature (1, 11,
17, 20), a fall in blood pressure is a late sign of sepsis in young
children. The time of blood pressure registration varies by up
to 24 hours prior to the CRBSI diagnosis.
The registration times may have been too early to detect
hypotension. At the same time, when blood pressure was
documented for fewer than half of the infants, it is di cult to
draw any conclusions about blood pressure in the CRBSI
group.

«The study raises suspicion that the measurement
and documentation of the blood pressure of
newborn infants receiving intensive care is not
satisfactory in the departments.»
No blood pressure measurements were documented in the
control group. One explanation may be that infants in the
control group were not perceived as being ill. Nevertheless,
this does not explain the failure to document the blood
pressure of two infants in the CRBSI group. Poor routines
and/or a lack of knowledge about the importance of
documenting blood pressure may be a contributory factor
(6).
Hypotension is a late, but vital nding in the case of sepsis (1,
20), and measuring the blood pressure is an important
parameter to follow up in the case of newborn infants
receiving intensive care. The study raises suspicion that the
measurement and documentation of the blood pressure of
newborn infants receiving intensive care is not satisfactory in
the departments.

Respiratory frequency
Respiratory frequency was documented for four out of ve
infants in the CRBSI group. None of the group had
documented apnoea, but one infant had tachypnoea.
Tachypnoea may be a random nding but in combination
with an elevated temperature, it may be an early symptom of
infection (1, 11, 20).
Respiratory frequency was documented for three out of ten
patients in the control group. The documented respiratory
measurements in only seven out of 15 patients may indicate
that current routines for documenting respiration are
unsystematic and de cient, and that symptoms of sepsis are
unspeci c (1).
No infants in either of the groups had documented chills or
were perceived to be chilly or cold. Hypothermia is unspeci c
and has poor predictive value in neonates (21), and chills are
highly unusual in infants (22).
Change of dressings

The fact that at least one change of dressing was documented
for the entire sample can indicate that changing dressings and
documenting this is routinely carried out in all three
departments. The frequency of the change of dressing is
identical in both groups and corresponds to approximately
one dressing change per week.
The researchers in a systematic review study (23) examined
studies on the frequency of dressing changes. They were
unable to conclude that there was either an increased or
reduced risk of CRBSI if dressings covering the insertion site
were changed every second to fth day, or every fth to
fteenth day. Nor did they nd clear di erences in terms of
skin injury and irritation (23).
An international guideline recommends changing dressings
no less frequently than every seventh day if the dressing is
dry and there are no skin reactions (24). Oslo University
Hospital’s evidence-based guideline for adults makes the
same recommendation (15).

Observations made when dressings are changed
In the CRBSI group, there were few documented
observations of the insertion site. Redness was described at
one insertion site and the catheter was removed at the same
time, probably because the redness was regarded as a sign of
infection. In ammation, redness and pus from and around
the insertion site may be a sign of infection but does not
necessarily mean that there is an infection (12).
In one study (16), Smitherman et al. claimed that visible signs
related to the insertion site are seldom linked to catheterrelated bloodstream infection, and this may be one of the
reasons that these symptoms are not included in the CDC’s
criteria. Nevertheless, it is di cult to draw conclusions about
why there are few documented observations of the insertion
site in the CRBSI group.
In the control group, the observation ‘no reaction’ was
frequently documented when dressings were changed. We
can assume that changes of dressing, care of the insertion site
and documentation of observations are routine procedures in
all wards. On the other hand, these were not consistently
documented in both groups.

The explanation for observations of the insertion site being
more frequently documented in the control group than in the
CRBSI group, may be that the RNs had less time available to
document the CRBSI group, with sicker patients, or that they
had inadequate knowledge and/or too low sta ng levels (5,
25). Experience shows that dressing changes are not
prioritised when a patient’s general condition deteriorates.
Clinical observations linked to the infant’s
behaviour
Only one infant in the CRBSI group had a documented
description of behaviour corresponding to the criteria in the
assessment chart. The description ‘content/satis ed’ was
somewhat surprising. This nding indicates that symptoms in
infants may be unspeci c (1) and do not correspond with the
criteria used in the assessment chart. But conclusions cannot
be drawn on the basis of one single nding.

«Only one infant in the CRBSI group had a
documented description of behaviour corresponding
to the criteria in the assessment chart.»
One child was described in the free-text eld as ‘sensitive to
touch’, an expression that can be interpreted as meaning
irritable as well as being a sign of pain (17, 20). The context is
important in understanding the expression. One explanation
may be that the infant wakes easily when touched, but this
study gives no clear answer.
Since signs and symptoms of sepsis in neonates can be subtle
and unspeci c, it is important to identify the risk factors for
sepsis and always suspect sepsis when a child deviates from
his/her normal activity and behaviour patterns, for instance
when being fed. Irritability, restlessness and apathy are
mentioned several times in the literature as clinical signs of
sepsis and/or a reduced general condition (1, 20, 24).
Half of the infants in the control group were described as
restless or poorly, and one explanation may be that such
behaviour is an expression and result of stomach cramps,
wind problems, hunger and regurgitation. These observations
are normal post-operative symptoms in relation to the
diagnoses of the children in this study and can be explained
by a period of somewhat reduced peristalsis in the intestines
following abdominal surgery (14).

On the other hand, vomiting or regurgitation, reduced
appetite and a taut or distended abdomen are also symptoms
indicating sepsis (21). For that reason, they must form an
important part of the systematic nursing documentation.
Strengths and weaknesses
A weakness of the study is that we did not use a validated
assessment chart (26). Prior to the study, we conducted a
limited study to test the design, text formulation,
applicability, measurement times and quality of the variables
in order to design a chart that was simple and logical to use
when collecting data (26). The assessment chart was
adjusted, and we collected all data for the study and reviewed
the data twice at a one-month interval. The assessments gave
the same results.
The sample is small, and therefore no signi cance tests have
been carried out. The results cannot be generalised to apply
to nursing documentation for infants who have undergone
neonatal surgery at other hospitals. Nevertheless, we must
stress that the patients with CRBSI (n = 5) represent the total
number of patients with this diagnosis who were admitted to
the hospital in question within the time frame of the study.
Few symptoms and signs indicating that the child was in the
process of developing or had developed CRBSI were
documented in the sample as a whole, which may raise
suspicion of underreporting. One explanation may be that the
symptoms in neonates can be di use, vague and unspeci c (1,
11, 21).

«The nursing documentation only re ects what was
documented and not necessarily what was observed
and performed.»
Another explanation may be that documentation was
forgotten or not carried out because the RNs had inadequate
knowledge about the symptoms of sepsis and did not suspect
infection (4). The nursing documentation only re ects what
was documented and not necessarily what was observed and
performed. The documentation depends on the individual,
clinical knowledge, the surroundings and the organisation
(27).

Errors and delays may arise in the period from the
measurement of vital signs until they are actually
documented. One reason may be that these are recorded on
paper before being documented electronically at the end of
the shift. Other reasons may be the lack of available
computers and interruptions on the part of patients, relatives
or colleagues and collaborating partners (28). Another key
question is whether the RN is required to document
observations that are within the normal range.
A third reason may be that the time of measurement a ects
the results because we have looked for symptoms that may
perhaps appear later in the patient care pathway. Despite
these weaknesses, the study suggests that there is potential
for improvement regarding both observations of newborn
infants who have undergone surgery and nursing
documentation.

Conclusion
Fever is seen as the nding that most clearly distinguishes the
CRBSI group from the control group, and elevated
temperature is the clinical sign of infection that is
documented for most infants in both groups. The total
number of documented registrations of clinical signs of
infection is higher in the CRBSI group than in the control
group. The most important anomalies appear to be the
inadequate documentation of observations of respiration and
blood pressure measurements.
Findings in the study indicate that inadequate documentation
can be explained by poor documentation practices. A big
workload and too little knowledge about sepsis may also be
one explanation but is not assessed in this study. The
conclusion is that a number of observations are not
documented in either group, and that what was documented
can appear to be random and unsystematic.
Proposals for further research and work
A Swedish study (29) has shown an increase in the
documentation of signs and symptoms when using
standardised electronic nursing plans and recommended
treatment plans. A standardised scoring instrument for sick
neonates such as the Newborn Early Warning Trigger and
Track (7, 30), and the recommended nursing plan for
observations and care of CVCs can constitute good aids for
observing, assessing, monitoring and documenting early
symptoms and signs that arouse suspicion of CRBSI.

A new prospective study covering a longer period should be
conducted in order to acquire fresh knowledge and optimise
treatment and documentation practices.
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