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Discovering the barriers to spread the usage of
peripherally inserted central venous catheters in the
neonatal intensive care units: A qualitative research
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ABSTRACT

Background: By increasing the survival ofimmature newborns, intravenous access methods, used to provide intravenous therapy,
became more important. More attention has been recently paid on peripherally inserted central venous catheters in newborns,
although it is yet unknown in Iran. In this study, we tried to discover the barriers to spread the usage of peripherally inserted central
venous catheters (PICC) in the neonatal intensive care units of hospitals affiliated to Isfahan University of Medical Sciences.
Materials and Methods: In this descriptive explorative qualitative research, conducted from December 2011 to April 2012 with
purposeful sampling and snowball method, participants were selected from nurses and residents of neonatology and neonatal
specialists working in Alzahra, Shahid Beheshty, and Amin hospitals, until data saturation occurred. Data were analyzed with
thematic analysis proposed by Broun and Clarke in 2006.

Results: Data analysis yielded 175 initial codes, 12 sub-themes, and 3 main themes. The main themes included barriers related
to procedure and maintenance, barriers related to persons providing care, and barriers related to management and planning.
Conclusions: One of the major problems in premature newborns during hospitalization is long-term and safe intravascular
access; therefore, more use of PICC is needed. A complete planning is also needed to eliminate barriers and to provide required
catheters. Educating the personnel is also necessary.
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available that are inserted by physicians who have surgical
skills, putting the infants in danger of pneumothorax and
hemothorax.®

INTRODUCTION

increased.™ Based on WHO report, 1 out of 10 infants

In recent years, survival of immature infants has
born in 2010 were immature, resulting in 15 million

Peripherally inserted central venous catheters (PICC) are

immature births in a year.!”! These infants are not able to
fulfill their needs orally. Consequently, intravenous access
is so crucial among them to provide them with fluids and
intravenous therapy.®® In order to have intravenous access,
the first option in infants is short peripheral catheters
which are appropriate for short-term intravenous therapy.
There are restrictions for infusion of fluids. In infants with
prolonged hospitalization, usage of these catheters may
lead to frequent catheterization.® To solve this problem,
various types of central conventional catheters are
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the other type of catheters which are inserted through
peripheral veins and can diminish the complications
of conventional central catheters.5 Insertion of these
catheters in central veins decreases some complications
such as thrombosis, and catheter occlusion and
leakage, compared to short peripheral catheters. On
the other hand, as this procedure is conducted in the
ward and bedside, patients’ monitoring is preserved
and patients’ transfer out of the ward for catheter
insertion is cancelled.” Another advantage in using
these catheters is safe infusion of irritating drugs or those
with high osmolality and non-physiologic acidity.®"!
In cases of intravenous therapies longer than 6 days,
their insertion is recommended.!'!! In spite of having the
above-mentioned advantages, these catheters are not
risk free. The most common complication is catheter-
related sepsis. Thrombosis, leakage, phlebitis, catheter
embolism, and extravascular fluid aggregation are their
other complications.!'?1%! Since these catheters are often
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inserted by professionally trained nurses,'?14 the rate of
complications can be significantly diminished through
promotion of nursing care quality and professional
education.!® Despite the available evidences from the
studies conducted in developed countries concerning
the advantage of PICC,®%14 short peripheral catheters
are vastly used in neonatal intensive care units (NICUs)
for long-term intravenous therapies, total parenteral
nutrition, and injection of irritating drugs in Iran,
leaving the infants subjected to frequent catheterization
and the resulting complications.!®) Meanwhile, most of
these complications can be prevented by appropriate
application of PICC.

To the best knowledge of the researcher, the only Iranian
related study is of jalalian-Taghadomi et al. (2004-2005) on
the patients who had undergone coronary bypass surgery,
which was conducted to measure Central Venous Pressure
(CVP) with emphasis on the position of the catheter tip.!”!
With regard to aforementioned issues, the question is,
“what are the barriers for using PICCs even after 40 years
of their first use in infants in Iran, despite their advantages?”
The researcher, based on the study her observations in
NICU, believes that perhaps the high cost of these catheters
has restricted their use, although studies have reported its
cost efficacy.'®1? Since its insertion needs staffs training,
less number of educated staffs can be a prohibiting factor
in this regard. With regard to these barriers in other
countries, no article was found on searching the available
databases. It was necessary to investigate the experiences
of the physicians and nurses who were working in these
wards and were familiar with its advantages, with regard
to the existing barriers in its application.

As the obtained data are the product of the participants’
experiences and to investigate the phenomena deeply,?”
qualitative research seems to be an appropriate method
to find the answer for the study question. Therefore, this
study was designed and conducted to discover the barriers
in spreading the usage of PICC in the NICUs.

MATERIALS AND METHODS

This was a descriptive explorative qualitative study
conducted to discover the barriers of application of
PICC among the nurses and secondary year residents
of neonatology and neonatal specialists working in three
hospitals of Alzahra, Shadid Beheshti, and Amin, affiliated
to Isfahan University of Medical Sciences. Gholami
Motlagh et al., quoting from Kazemi et al., state that
descriptive approach in qualitative research is used when
there is little information about a specific phenomenon.?!
After the research project was approved by the ethical

committee of the university and research permission
was issued in nursing and midwifery faculty, purposive
and snowball sampling was conducted in 4 months
(December 2011-April 2012) up to data saturation. Data
were collected using semi-structured deep interviews and
informal observations and field notes. The interviews
were conducted inside the ward classroom in the
morning shifts (except for one case). After taking a written
informed consent, a formal interview of average length
of 30 min was conducted. The anonymous interviews
were recorded and coded to the relevant participants.
In some cases, it was needed to refer to the participant
to clarify some obscure points after transcription of the
interviews. After the analysis and conducting interviews
with 14 participants, the data were almost saturated
and the sampling ended. To increase the rigor of the
data, we used peer deliberating and peer review, and
data collected in three different environments and from
the individuals with different educational qualifications
and occupations (triangulation of place and individuals)
through interviews, informal observations, and field note
recording (triangulation methods). Also, the narrations
and extracted codes were given to some experts well-
acquainted with qualitative research, and the subjects’
viewpoints were considered and followed.

Data analysis

The data analysis was conducted by thematic analysis
suggested by Brown and Clark (2006) through deductive
method. Most of the thematic analysis steps are similar
to other qualitative researches.???3 In the present study,
after each interview, the interviews were listened to and
transcribed verbatim.

To assure precise transcription, the interviews were listened
to several times. After each interview, data analysis started
and primary coding was conducted. This process went
on for the other interviews sequentially. In the first step
of analysis, primary ideas were highlighted in text. After
reading the obtained data frequently and extracting primary
ideas, primary codes were formed. Then, the primary
related codes were grouped as sub-themes. Next, the related
sub-themes were categorized forming main themes. In the
last step, the extracted themes were reviewed to assure the
relevancy with the codes.

ResuLTs

The data were obtained from interviews with 14
participants. The participants comprised eight female
nurses, five male physicians, and a female physician. The
findings included 175 primary codes, 12 sub-themes, and
3 main themes. The main themes were barriers related to
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Table 1: Main themes and sub-themes

Themes Sub-themes

Barriers related 1-1 Catheter use related factors
to procedure and 1-2 Complications
maintenance
1-3 Insertion skill
1-4 Nursing care

Barriers related to the 2-1 Treatment team function

persons providing care 2-2 Personal and motivational factors

2-3 Parents’ role

Barriers related to
management and
planning

3-1 Legal and support problems
3-2 Human power shortage

3-3 Financial problems

3-4 Availability

3-5 Educational problems

procedure and maintenance, barriers related to persons
providing care, and barriers related to management and
planning [Table 1].

Barriers related to procedure and maintenance
Participants’ experiences showed that the concern about
complications is one of the barriers in usage of these
catheters. A participant said:

“... perhaps one of the reasons the physicians do not
agree (to use them) is their fear due to its high risk. In
fact, all we do, if not appropriately done, have some
complications.”

Some of the participants talked about usage of these
catheters as a time-consuming procedure and described that
application of PICC may take a long time. Also, shortage of
insertion skill is another important issue they face. Nurses’
ability to take care of the catheter played an important role
in their idea.

Concerning this skill, one of the participants stated:

“... we have no skill at the beginning of the work, but the
guys (nurses) get gradually experienced and can insert (the
catheters) by themselves.”

A nurse as a participant talks about nursing care:

“... the nurse should be able to protect this (the catheter).
It means that the patients, if cared well from the arrival to
discharge, I mean good (appropriate) nursing care, never
face positive CRP or any other problems.”

Barriers related to persons providing care
Participants talked about lack of teamwork and professional
reliance, lack of self-perseverance to make changes,
resistance to change, and parents’ objections

A participant said:

“... itis due to the fact that our teamwork is not good. That
means there should be interaction between physicians and
nurses.”

Another participant talked about the necessity of self-
perseverance to make changes as a personal factor:

“... now I, in hospital, am working on PICC; yet nobody
has accepted my word, I should not give up, but some
(personnel) support me well, our matron supports me
well.”

Regarding the association between lack of skill, high cost,
and parents’ objection, one of the participants said thus:
“... specially at the beginning, we had a lot of waste, it
goes without saying that it makes problems... As patients’
accompanying persons ask, ‘where is it (the catheter) that
we bought for US $10.00?"”

Barriers related to management and planning
Some nurses talked about their fear and concern
about the legal issues related to insertion of these
catheters. They stated that insertion is not yet in their
job description, and this worries them. Some other
participants were worried about the less number of
nurses working in NICU and mentioned that it can act
as an obstacle in taking appropriate care of the catheter.
Catheters’ high cost was an issue mentioned by nearly
all of the participants. They believed that due to the high
price, usage of these catheters may not be economical.
A participating nurse stated:

“... something we faced while working here is the high
price these catheter impose to the patients’ accompanying
persons.... Most of the times, the high price has been a
problem-making factor.”

Another participating nurse said:

“... due to its high cost, not all hospitals accept that, you
see, a small hospital usually does not tolerate expensive
equipments.”

Some of the participants talked about inadequate access to
these catheters and claimed that provision of the needed
catheters and their accessory equipments can increase their
usage. Educating the personnel about these catheters was
also important in their opinion.

One of the participants explained about the effect of more
education about catheters, based on her own experience,
as follows:

“... in a seminar in Tehran, there was a female doctor
coming from a foreign country. I think one of the hospitals
had educated her about the catheters, vyes in fact she had
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gone to a hospital to be educated ... She had precisely been
trained for this (catheter) and worked with that(catheter).”

Another participant indicated thus:

“... a nurse can do this (insert the catheter), but just a
well-trained nurse... Untrained nurses should not try it, as
it is an access way to a central vein, if not careful, the vein
may be ruptured. This should be done by a trained nurse.
I mean he/she should know about venous anatomy and its
possible complications, a known person, not everybody.”

DiscussioN AND CONCLUSION

With regard to the findings, the results were collected
in three themes: barriers related to the procedure and
maintenance, barriers related to persons providing
care, and barriers related to management and planning.
With regard to the barriers related to procedure and
maintenance, one of the participants’ main concern
was the incidence of complications. On the other hand,
the participants believed that as their usage is limited,
their complications have remained unknown leading to
prohibition of their usage.

Meanwhile, all their complications are almost known,??#
and numerous studies have been conducted on their
complications, comparing them with other peripheral and
central catheters.[10:14:25.26]

Xia et al. in a retrospective study conducted in China
compared one of their most important complications,
infection, in the two groups of PICC and peripheral
intravenous catheter (PIV), and showed that there was no
significant difference concerning incidence of septicemia
in these two groups.!'”! This study showed a possibility of
infection in the use of peripheral intravenous catheters too;
therefore, if there is a concern for complications in the use
of PICC, it must also be there for PIV. When there is no
chance of intravenous access through peripheral catheters,
the only way is to send the infant to OP for central catheter
that is inserted under general anesthesia and results in,
according to various studies, more complications compared
to PICC.["Y Meanwhile, there are studies reporting more
complications for PICC compared to central catheters
inserted through surgery. Turcotte et al. in a systematic
review study compared two types of catheters and showed
that there was no significant difference between them
concerning infection, but thrombotic complications were
notably more in PICC. They concluded that there was no
clear evidence showing that PICC is better than central
catheters in critical care environments and they also found
it essential to conduct comparative studies to investigate
the level of complications.?®!

However, possible complications should not be a reason
for ignoring insertion, as the complications can be
diminished by high-quality nursing care and nurses’
education concerning these complications.!!! Participants
indicated catheter insertion as a time-consuming
procedure. Although apparently PICC insertion takes
more time compared to peripheral intravenous catheters,
it should be noted that on one hand, venous access is not
convenient in infants due to prolonged hospitalization,
and on the other hand, PICC, if cared and maintained
well, can remain working for a long time with no need
for peripheral intravenous catheters. Schwengel et al.
(2004) reported the average time of insertion for PICC
and peripheral intravenous catheters as 19 (15-25) min
and 5 min (3-12), respectively, in patients ranging from
infants to those of 14 years of age.!'®

It should be mentioned that in the above study, all the
patients were not infants, and the subjects’ age range
possibly led to shorter average of time for insertion. On
the other hand, the subjects were fresh patients recently
hospitalized and prepared for surgery, whose peripheral
veins were intact.

Participants’ experiences showed that skill and experience
in insertion is an essential element to insert these
catheters. Lourenco and Ohara (2010) believed insertion
of PICC needs technical and clinical judgment skills and
informed confident and efficient decision making, and the
professionals administering them should have acquired
theoretical and practical related knowledge through special
training courses.?”!

Nurses’ capability concerning taking care of these
catheters is of great importance from the viewpoint of
the participants. Nursing care can obviously affect the
incidence of complications and the outcomes for the
patients. Camp-Sorrell states that daily intravenous
therapies influence nursing care. Nurses’ responsibility
concerning maintenance of intravenous access tools
is increased and their key role in prevention of
complications related to these tools is highlighted by
the increase in need for intravenous therapies. Usage of
long-term tools give the nurses the chance of emphasizing
on important caring aspects and patients’ monitoring,
instead of spending a lot of effort on temporary
(short-term) intravenous tools. 28!

However, caring is the main duty of nurses and they should
obtain necessary skills concerning taking care of intravenous
tools to preserve them in order to provide the patients with
a better care.
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With regard to the barriers related to persons providing
care, lack of teamwork and inter-professional trust was
among the factors affecting treatment team’s function
from the viewpoint of the participants. It is obvious
that teamwork increases nurses’ self-confidence and
self-efficacy. On the contrary, playing the role of a mere
operator and lack of active function in patients’ treatment
diminish nurses’ efficiency and self-confidence and delay
their professional progress leading to their lower attention
to patients’ needs.?”

The participants mentioned personal factors such as
lack of self-perseverance, resisting against changes, and
outdated information as the reasons for not using these
catheters.

Lourenco and Ohara (2006) investigated the scientific
knowledge level of nurses concerning PICC and showed
that nurses constantly need to update their knowledge and
information concerning this procedure to promote their
quality of care toward infants.?”? However, many individuals
may gradually lose their knowledge through time due to
forgetfulness and this fact reveals the necessity for updating
their knowledge.

Most of the participants considered the role of the parents
so important and added that giving adequate explanation
to the parents is crucial.

With regard to direction of caring progress toward the
family-centered cares, parents, in addition to physicians
and nurses, play a key role in taking care of the infants,
and their satisfaction with the treatment is also important.
Obtaining a written or an oral consent is essential to insert
PICC. Meanwhile, parents’ disagreement was found as an
inhibiting factor in the present study. Lourenco and Ohara
mention that informing the parents is a part of insertion
technique. They concluded that after medical and nursing
team found the PICC insertion to be necessary, the patients
and their families should be guided. Family members have
the right to know about the options of treatment, benefits,
risks, and expected costs, as well as the experience and
competency of those staffs administering the procedure.
[27) Therefore, it is an absolute right of the parents to be
informed about the advantages and risks of these catheters
so that they could decide freely.

With regard to barriers related to management and
planning, participants’ experiences revealed their concern
in relation with legal issues of the catheters’ insertion.

They stated that this procedure has not been listed in job
description of the nurses, and authorities’ support plays

an important role in spreading their usage. In nurses’ job
description issued by Ministry of Health, PICC has not been
included. Meanwhile, in countries where PICC is used, it
is inserted by nurses. In paragraph 1 of resolution no. 258
of 2001 in Federal Nursing Association, nurses have been
licensed to insert PICC.12"

Pettit and Wyckoff (2007) in the second clinical guide
printed for neonate care nurses argue that the nurses
authorized to insert PICC should consult with their State
Nursing Board to determine whether this procedure is in
their field of nursing interventions or not. Insertion of PICC
may be considered as an advanced nursing intervention,
and therefore needs to be approved by an interdisciplinary
committee as a standard procedure.®!! The imbalance
between the number of nurses and the number of beds
in NICUs was also an important issue, based on some
participants’ views. With regard to the observed nurse-bed
ratio, which was in some cases 1:3, this concern seems
logical as high workload decreases the quality of care,®?
which should be considered by the authorities. Participants’
experiences showed that high price and lack of medicare
coverage was an obstacle in the usage of PICC. At the
first glance, high price of PICC compared to PIV seems to
impose high costs to the patients, but in the long term, PICC
is more economical. Schwengel et al. (2004) reported that
although the cost of PICC is 1.5-4 folds more than that of
PIV, they reasoned that better satisfaction with PICC has
made it cost-effective.'® Xu et al. (2008) reported that
in a time interval of more than 10 days, PICC is more
cost-effective compared to PIV.l') Based on participants’
experiences, lack of proper training in insertion and taking
care of PICC was among the major barriers, as the catheter
should be inserted by experienced individuals. Some of
them indicated lack of information about these catheters
and inadequate knowledge as the factors for not using
them, which need a precise programming to be solved.

Now, insertion of these catheters is not in the BS and
MS curricula of the nursing students, and no specific
organization is responsible for its education and insertion.
Web search with Persian key words concerning its education
in Iran yielded no scheduled education on it.

Education about these catheters promotes nurses’ skill
and quality of care, reduces complications, and increases
their cost efficacy. Anh and Susan (2005) showed that with
designing an educational intervention based on Albert
Bandora’s social learning theory, an increase is seen in
the nurses’ knowledge and self-efficacy concerning PICC,
leading to a notable reduction in the level of catheter
obstruction (29%-8.5%) in a 6-month period.?¥
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With regard to the current need which is felt for PICC
insertion, an increase in its use is predicted. Based on the
findings of the present study, there are still problems in
PICC application, which can delay the trend of its progress.
It is suggested to have a precise program for organized
education of the staffs about insertion and its care, with
an emphasis on prevention of the complications, based
on international standards in order to use them as a safe
treatment option for the infants hospitalized for a prolonged
time.

This procedure is suggested to be included in the job
description of NICU nurses. One of the restrictions of the
present study was the generalization of the results. As
the problem in PICC usage prevails all over Iran and this
qualitative study was conducted in just one city, the findings
cannot be generalized.
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