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Miquel Bennasar-Veny®, Ismael Ferndndez-Fernandez', Harri Lorente-Neches’ and Joan de Pedro-Gémez®®

Abstract

Background: Peripheral intravenous catheters (PIVC) are commonly used in hospital worldwide. However, PIVC are
not exempt from complications. Catheter-related bloodstream infections (CRBSI) increase morbidity and mortality
rates, and costs for the healthcare organization. PIVC care is shaped by the complex mix of professional and organi-
zational culture, such as knowledge gaps, low perception of impact of PIVCs on patient safety, or lack of hospital
guidelines.

Aim: To explore determinants of decision-making about the prevention of PIVC-BSI among nurses in Spanish
hospitals.

Methods: We conducted a descriptive qualitative study with semi-structured interviews in three public hospitals, the
Balearic Islands Health Care Service in Spain. We considered hospital ward nurses working routinely with inpatients at
any of the three hospitals for enrolment in the study. We approached relevant informants to identify suitable partici-
pants who recruited other participants through a‘snowball’ technique. Fourteen inpatient nurses from the hospital
took part in this study between September and November 2018. We employed several triangulation strategies to
underpin the methodological rigour of our analysis and conducted the member checking, showing the information
and codes applied in the recording of the interviews to identify the coherence and any discrepancies of the discourse
by participants. We used the COREQ checklist for this study.

Findings: We identified four major themes in the analysis related to determinants of care: The fog of decision-making
in PIVC; The taskification of PIVC care; PIVC care is accepted to be suboptimal, yet irrelevant; and chasms between
perceived determinants of poor PIVC care and its solutions.

Conclusion: The clinical management of PIVCs appear ambiguous, unclear, and fragmented, with no clear profes-
sional responsibility and no nurse leadership, causing a gap in preventing infections. Furthermore, the perception of
low risk on PIVC care impact can cause a relevant lack of adherence to the best evidence and patient safety. Imple-
menting facilitation strategies could improve the fidelity of the best available evidence regarding PIVC care and raise
awareness among nurses of impact that excellence of care.
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Background

Nurses in hospitals worldwide frequently use peripheral
intravenous catheters (PIVCs) [1-3]. In common with
virtually all other clinical interventions, the use of PIVCs
can result in complications and adverse outcomes for
patients, with catheter-related bloodstream infections
(CRBSI) one of the worst of these adverse events [4]. As
seen in PIVC failure [5, 6], healthcare organisations can
incur unnecessary expenses and waste resources, foster-
ing dissatisfaction among healthcare professionals and
impoverishing the experience of care for patients [7, 8],
who are subject to increased hospital length of stays,
morbidity and mortality [9].

The need for nurses to optimise the management of
peripheral intravenous catheter-related bloodstream
infections (PIVC-BSI) has already been extensively docu-
mented [10-13]. However, these studies did not provide
insights into any institutional mechanisms likely in place
to assure patient safety and quality in PIVC care [14]. The
determinants of optimal catheter use can exert an influ-
ence at different levels: individual (i.e., often reported
gaps in knowledge and skills among nurses [15]), social
(i.e., collective perceptions shaping the relative impor-
tance apportioned to PIVCs and, by extension, their
adverse events [16]) and, finally, organisational (i.e.,
unclear guidelines [17] or as our group has reported, lack
of patient involvement in their self-care [18, 19]).

Healthcare workers must appraise and negotiate the
effect of such determinants of practice, ideally using
existing evidence. Such evidence, operationalized in
clinical practice guidelines (CPGs), typically integrates
empirical knowledge as free from bias as possible with
the preferences of patients [20]. However, implementing
and adopting recommendations within CPGs can be pro-
tracted [21] due to clinician perceptions [22], the volume
and quality of the evidence [23], and even difficulties to
integrate the mandates of different CPGs [17]. Specifi-
cally, previous findings from our group suggest that the
decision-making of nurses was suboptimal regarding
the adoption of CPG recommendations for preventing
infectious complications and failure related to PIVC,
highlighting behavioural and organisational differences
between hospital environments and services [19]. Further
exploring individual motivations, barriers and facilitators
within organisations would contribute towards under-
standing the contextual elements that underpin deci-
sion-making around PIVC care [24, 25]. Therefore, the
purpose of this study was to investigate the determinants
of suboptimal decision-making among nurses in Spanish

hospital wards for the prevention of PIVC-related adverse
events including PIVC failure and PIVC-BSI.

Methods

Study design and setting

We conducted a qualitative study using semi-structured
interviews to elicit perceptions, attitudes and beliefs
about individual, team, and structural determinants of
suboptimal PIVC management and care. The findings
would strengthen the development of interventions and
strategies to foster the implementation and diffusion of
evidence-based recommendations in the health care ser-
vice of Balearic Islands (Spain) [26].

We conducted the study in three hospitals. Hospital
Manacor and Hospital Comarcal de Inca are state-funded
acute care hospitals and serve a population of 150,000
and 130,000 inhabitants. These hospitals have 224 and
165 beds respectively, treating patients from all clinical
specialities except cardiac, thoracic, and neurology sur-
gery. The nursing workforce includes 695 and 474 staff,
respectively. The 3rd hospital, Hospital Sant Joan de Deu,
is a state-funded, long-term care hospital with 197 beds
mainly allocated to patients with chronic health prob-
lems or palliative needs. All three hospitals benefit from
mature infection prevention and control programmes
which include typical structures such as surveillance
mechanisms and feedback and education activities, as
well as institutional leadership and support including
dedicated budget and staffing.

Participant selection and recruitment
Hospital ward nurses working routinely with inpatients
at any of the three hospitals were considered for enrol-
ment in the study. We approached key informants to
identify suitable participants, who then in turn recruited
other participants through a ‘snowball’ technique. We
were keen to include participants from a variety of pro-
fessional backgrounds and career pathways with a view to
exploring rich experiences of managing PIVCs.
Participation was voluntary and without monetary
compensation. A total of 28 individuals were approached,
19 (68%) of whom agreed in principle to participate,
and with 14 participants finally interviewed. Selection,
recruitment, and interviews ceased once data saturation
was achieved.

Data collection
All semi-structured, face to face interviews were con-
ducted by three researchers (two nurses and one
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psychologist). The interview guide used by Castro-
Sanchez et al. [16] was adapted to the Spanish context,
supplemented by a systematic review of the literature.
The semi-structured interview (Additional file 1) was
piloted in May 2018 to aid interview procedure and
ensure an unambiguous understanding of the questions.
The interviews were scheduled to last ~45 min and con-
ducted between September—November 2018 in locations
and times convenient for participants. Field notes were
made during and after the interview.

The interviews were audio-recorded and transcribed
verbatim, with answers anonymized before the analysis.
The transcripts were also returned to participants for
comments and clarifications. An initial coding frame-
work was applied to the interviews, which were then
once more offered to respondents for validation of salient
codes and themes.

Data analysis

The analysis of the data was carried out in a continu-
ous and iterative manner aided by ATLAS.ti v7 soft-
ware. In the inductive phase, transcripts were examined
searching for units of meaning, and coded. These codes
were grouped under broader categories and subcatego-
ries. Each transcript was independently coded by two
researchers (HL-N and IB-M) who then met to compare
their finding. During the deductive phase, data were
analysed from the proposed elements of the theoretical
framework and literature review.

We employed several triangulation strategies to under-
pin the methodological rigour of our analysis, following
Guba and Lincoln’s approach [27]. Regarding methods,
we compared the information collected in the recording
of the interviews, the codes applied by both researchers,
and the review by the participants to identify the coher-
ence and any discrepancies of the discourse (member
checking). In terms of data, two members of the research
team shared and discussed their findings with each other.
Another strategy to improve rigour was the meticulous
development and recording of researchers’ reflectivity
on any methodological decisions made throughout the
study, as well as considering their dual status as clinicians
and co-investigators [28]. Finally, the responses and ini-
tial analysis were discussed with two additional research-
ers with extensive experience in implementation science
and qualitative research. The Consolidated Criteria for
Reporting Qualitative Studies (COREQ) checklist was
used (Additional file 2).

Research team and reflexivity
The knowledge about PIVC care and management by the
research team was essential to interpret and contextualise
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the analysis. Three members of research team (two of
which had previous experience in evidence implementa-
tion and vascular access research, and one in clinical psy-
chology and social research), facilitated and conducted
semi-structured interviews at the three participating hos-
pitals. In addition, none of the researchers were linked
with the participants, which allowed them to establish a
rapport and fostered an open and frank discussion. The
principal researcher is a doctoral candidate in a Trans-
lational Research in Public Health and High Prevalence
Diseases programme.

Ethical considerations

This study was approved by the appropriate research eth-
ics committees. All participants were informed about the
purpose of the study and their implications. We obtained
write consent from participants.

Results

The interviews lasted an average of 35 min, providing
rich data regarding the participants’ experiences about
decisions on PIVC care to prevent the adverse events.
Fourteen hospital ward nurses with a range of ages and
clinical experience participated in the study. One nurse
declined to participate in the study and two did not
attend the scheduled interview. No reasons were given
for non-participation. Table 1 presents the characteristics
of the participants.

Themes

Four major themes were identified related to deter-
minants of care and are presented here together with
illustrative quotations: (1) The ‘fog’ of decision-making
in PIVC; (2) The ‘taskification’ of PIVC care; (3) PIVC
care is accepted to be suboptimal, yet irrelevant; and (4)
Chasm between perceived determinants of poor PIVC
care and its solutions.

The 15 codes emerged in our study (Additional file 3)
indicated that these determinants were connected
through PIVC care decision-making. Figure 1 shows what
determines optimal care of PIVCs among Spanish nurses.

(1) The ‘fog’ of decision-making in PIVC Whilst nurses
feel responsible for PIVC care, they do not however see
themselves as the responsible decision-maker about
PIVC insertion and removal. Such decisions are appor-
tioned to physicians. But such demarcations of responsi-
bility are not however clear cut, with frank ambiguities
instead about some clinical decisions. Equally lacking is
a jointly agreed upon framework of reference that explic-
itly allocates roles, professionals, and situations about
PIVC care:
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Table 1 Demographics and professional characteristics of participants

Participant Gender Age (years) Education level Clinical experience Ward specialty Employment

(years) time on ward
(years)

1 Female 45 BSc 20 Surgical 11

2 Female 23 BSc 1 Long-stay 1

3 Female 34 BSc 12 Traumatology 2

4 Female 41 BSc 6 Oncology 3

5 Female 43 BSc 20 Surgical 9

6 Male 29 BSc 5 Medical 3

7 Female 29 BSc 3 Oncology 3

8 Female 33 BSc, MSc 13 Medical 9

9 Male 44 BSc, MSc 10 Palliative 4

10 Female 32 BSc 11 Medical 9

11 Female 25 BSc, MSc 4 Neurorehabilitation 3

12 Male 30 BSc, MSc 3 Surgical 1

13 Male 29 BSc, MSc 3 Oncology 2

14 Female 34 BSc, MSc 13 Medical 8

BSc Bachelor of Science, MSc Master of Science

Patient disengagement

Professional role

Professional competency

E Xp el’ien Ce Low time and resources

Professional demotivation
Irrelevance of patient safety

Decision-making  maskification

Dissonance of quality
Fragmentation of care

Disinterest of hospital policies

Normalisation| —> Suboptimal care

Kn OWledge Deficient knowledge

Organisational culture

Responsibility

Solutions

Education and Training

Fig. 1 What fuels suboptimal care of peripheral intravenous catheters in Spanish hospitals?

I think it’s the nurse’s responsibility, the decision to delegation appears to take place (or is not resented) only
insert a catheter, it’s the nurse’s as well. Well, or the when nurses and physicians’ decisions are aligned:
doctor, because sometimes you cannot insert a PIVC,
and the doctor decides to put in a central intrave-
nous catheter. Nurse, age 45, surgical ward.

If it is a vital issue for the patient, we (nurses) can
insert a vascular access without the authorization of
the doctor. If you don’t [insert the vascular access],

Such ambiguity is reinforced by servile relations they [doctors] ask you why you haven’t inserted it.
between nurses and medical professionals, particularly Yet sometimes when you do it, [insert the vascular
in cases of urgency, and implicit delegation of tasks. This access], they (doctors) tell you that you've exceeded
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your competencies. Nurse, age 41, oncology ward.

(2) The ‘taskification’ of PIVC care Decisions about
care, maintenance, management, and removal of PIVCs
were highly fragmented and conducted as tasks rather
than embedded within a nursing care process, resulting
in a disjointed and often inefficient experience to reduce
potentially infectious complications for patients. This
approach to PVC management, which we have named
‘taskification; may be the result of deficient knowledge
of professional practices related to PIVC care, or disso-
nance between the perception of PIVC care offered and
care effectively provided, where tasks rather than qual-
ity and safety healthcare are prioritised. One participant
described this piecemeal approach to care:

We (nurses) work routinely, performing tasks with
automatic habits acquired from the ward. You
observe the PIVC, disinfect it, you change the dress-
ing and then you leave. Nurse, age 45, surgical ward.

We (nurses) have training. However, we lack an inte-
gral view about the management of care. Sometimes,
even if you see that the PIVC is in perfect condition,
if the patient says that it is hurting, then you should
remove the catheter. Some kind of overall awareness
is the key to better care. Nurse, age 43, surgical ward.

This focus on tasks rather than quality is exemplified by
the perspectives of participants about the maintenance of
PIVCs. Rather than another essential and valuable com-
ponent of excellent PIVC care, nurses seemed only con-
cerned about carrying it out appropriately to avoid wasting
their time reinserting any catheters gone wrong, without a
likely reflection on the patient experience or, even worse,
implications towards healthcare-associated infections:

..the interest in maintenance is quite low, what
interests you as a nurse is that it takes you time not
to do the technique (task) again, but not so much on
the subject of infections.... Nurse, age 44, palliative
care ward.

Yes, there are failures, but not everyone fails in the
same place. In maintenance people are less care-
ful. People might fail to see a dirty PIVC or get wet
because the patient has showered, and they don’t
change it... Nurse, age 34, traumatology ward.

Paradoxically, the interest in avoiding any waste of
nursing time and resources was neutralised by decisions
(or at least, aspirations) to ensure that all patients always
had PIVCs, if possible. This blanket approach would
appear to fit well with the taskification embedded in the
continuum of care, as well as removing engagement for
potential disputes with other professionals about the
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need (or lack of thereof) for PIVCs, an area fraught with
uncertainty as previously highlighted:

I don’t want a patient without PIVC, I don’t want to,
I don’t feel safe. I have had some scares and if I can
all patients would be carriers of a PIVC. If it were up
to me, I would put everyone on a PIVC from the first
day to the last day of hospital admission. Nurse, age
23, long-stay unit.

(3) PIVC care is accepted to be suboptimal, yet irrele-
vant The reduction of PIVC care to an array of tasks sur-
rounded by uncertainty resulting in suboptimal care for
patients was acknowledged by the nurses, who tacitly
accepted such status quo. Underpinning the inaction was
the detachment from hospital policies and best practices,
strengthened by their perceived flaws and ambiguity:

The protocol is outdated and obsolete. I don’t think
anyone has read it. For example, it recommends
routinely changing PIVCs every 96 hours. Nurse, age
32, medical ward.

These views about clinical practice guidelines as out-
dated and therefore irrelevant had further unwanted
consequences. Often, the disinterest about the policies
and the lack of motivation among nurses to adhere and
uphold the mandates included in the protocols turned
to active resistance against any changes in practice, and
even anarchic behaviours:

Yes, there is a hospital policy, but its kept in a
drawer. No one looks at it, no one teaches about it,
but we are expected to know that it is the standard
of practice. But people do what they want. Nurse,
age 33, medical ward.

Perhaps if the hospital establishes a more accessible
hospital policy, with clear and precise recommenda-
tions for the PIVC care. Nurse, age 25, neuroreha-
bilitation ward.

In addition, PIVCs were seen as having a low impact
on patient safety during the management of intravenous
therapy:

In our ward we have a register of vascular access
devices, where the day of insertion and maintenance
is recorded. However, I don’t do it, I go to the patient
and if I have to change the dressing, I do it and that’
s it. Nurse, age 41, oncology ward.

The haphazard approach to patient safety is reflected in
some of the behaviours reported by the nurses, who for
example recognise that covering the PIVC insertion site
can lead to serious complications for patients, yet they
frequently engage in that very same practice:
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About the issue of covering the catheter insertion
site, many colleagues cover the site when they insert
or maintain the catheter. This situation threatens
patient safety, but we don’t care. Nurse, age 34, med-
ical ward.

A further dimension of this apparent insensibility to
patient safety is the avoidance of patient education within
any of the management decisions required during PIVC
care:

...Its a relatively simple technique (patient educa-
tion), which we have very internalized, it seems easy.
However, it is difficult to comply with during PIVC
care’ Nurse, age 44, palliative care ward.

(4) Chasms between perceived determinants of poor
PIVC care and its solutions Perhaps unsurprisingly, these
failings are justified and normalised as an inevitable con-
sequence of structural deficits in education or training
(‘Nurses base their practice on what they learned in uni-
versity or on day-to-day experience. They do not keep up
to date or ignore the evidence.. Nurse, age 32, geriatric
medicine ward), or capital and human resources:

Lack of time is a resource that hinders us to offer
best care. This is nurses’ main complaint Nurse, age
29, geriatric medicine ward.

Sometimes you find patients with a true PIVC disas-
ter; perhaps due to lack of time or workload. Some-
times you don’t devote as much time as you would
like to PIVC care. Nurse, age 45, surgical ward.

However, whilst the solutions offered by the partici-
pants were aligned with the gaps they suggested existed,
with ad hoc training (‘Above all, we need training to
nurses on the ward, even if they just were mini sessions.
Ideally, they would be face-to-face or even online courses
explaining how to manage and care for PIVCs! Nurse, age
32, geriatric medicine ward) or specialised posts with
leadership and expertise to mitigate and bring poor PIVC
care to the fore (‘Role models are necessary to provide
support, and make explicit the impact of professionals on
PIVC, on the importance of optimal care management.
Nurse, age 41, oncology ward), these interventions would
likely be ineffective against the uncertainty and ‘fog’
around decisionmaking, or the shortermism about the
PIVC care provided.

Discussion

Nurses in all clinical settings engage with PIVC care every
day, requiring knowledge and skills that include tech-
niques such as catheter insertion, maintenance, and man-
agement, together with more social and behavioural skills
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such as negotiation and communication with other pro-
fessionals, or patient education. Delving into the moti-
vations and attitudes of nurses was essential to explore
the determinants of decision-making about PIVC care
(insertion, maintenance, management, and removal) to
prevent complications such as PIVC-BSI and their con-
sequences such as sepsis, ICU admission or even death.
Our study unearthed how the constellation of decisions
associated with PIVC care was highly disjointed, result-
ing in an erratic pathway for patients and a suboptimal
and wasteful process for the healthcare organisation in
the struggle against iatrogenic events.

In Spain, the uncertainty and ambiguity reported in
other settings [16] is further compounded by a taski-
fication of PIVC care. Nurses outlined their daily PIVC
workload along a dated, task-based, nursing model [29].
Future studies further exploring taskification may clarify
whether nurses embrace this approach to structuring
their nursing work and outputs because it reflects their
own views about how nurses should practice, or whether
there may be an overarching institutional or professional
culture aligned with scientific management theories [30]
which promote the division of nursing labour into tasks,
which would transfer the intellectual component of care
planning and care overseeing away from bedside nurses
towards the specialist vascular access nurses as, indeed,
reclaimed by some of our participants.

The cognitive impact of such PIVC task-stacking is
not known [31], although it is likely to contribute to the
increased cognitive work identified by other authors
[32]. Further, the taskification may fuel and perpetuate
a productivity fallacy whereby engaging in low- rather
than high-value work is preferred, as the latter requires
an individual and collective effort to assess not only what
needs doing, but also what needs to stop [33]. This intel-
lectual effort required by nurses to evaluate and appraise
patient care needs, essential but invisible, is unlikely to be
captured or documented in task-oriented systems [34].

Besides, nurses that fulfil delegated tasks with no
explicit responsibilities and no clinical leadership could
provide a sense of satisfaction and comfort during the
shift. This stance would hinder nurses from efficiently
managing care, as the short-term perspective about the
tasks at hand would obstruct a longer-term, more effi-
cient vision which would also be conscious of unneces-
sary resources used. Such positioning on immediate tasks
may also explain the fairly opposed views presented by
nurses regarding the quality of their care and the wider
PIVC care provided, and the clinical outcomes in this
area which group has identified [35].

Healthcare professionals have traditionally perceived
vascular access care as poorly related to patient safety,
with more frequent adverse events are considered
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preventable [36, 37]. This perception may justify the irrel-
evance of PIVC management and encourage the omis-
sion of care reported by our participants, individually
and collectively, as a rational approach; driven by scarce
resources, nurses would opt out of caring for the value-
less PIVCs.

Our study does not offer any insight into the views of
nurses on patient involvement in shared decision-making
related to PIVC. However, participants acknowledged
that they did not engage in patient education, arguably
the initial requirement for patient implication in care.
The consequences of such lack of engagement are not
surprising, as seen in other studies reported by our group
where we identified that ~50% of patients did not know
anything about the catheter they carried [19]. These find-
ings are concerning in themselves, but also highlight the
missed opportunities to embed patient education about
multiple related safety areas such as infection prevention
and control, hand hygiene, and vascular catheter care,
where patients could have a crucial role [38].

The interventions advocated by the participants to
improve their practice focused on mitigating material
deficits, but it is unclear how the increased resources
would shift the nurses’ view on the impact of PIVCs on
patient safety. The proposal for specialist nurses or vas-
cular access specialist teams could improve the quality of
the initial insertion and perhaps management of PIVCs
[39], but risks, on the other hand, marginalising the inter-
est of general nurses towards PIVCs even more.

Our findings contributed towards understanding the
contextual characteristics of various clinical environ-
ments as baseline within a quality and safety improve-
ment strategy focused on PIVC care [40]. In that regard,
exploring the nursing perceptions related to PIVC care
could provide insights into how healthcare professionals
construct their decision-making and the core compo-
nents and contribute to the successful implementation
process into clinical practice.

Our study presents some limitations. Our findings
are clearly bound to the sociocultural, clinical, and
organisational characteristics of the Spanish health and
social care system, and the roles explicitly allocated to
and implicitly claimed by nursing professionals. We
carried out interviews with frontline nurses, and their
perceptions of higher-level determinants (i.e., organi-
sational arrangements) may not truly reflect existing
institutional policies. Nonetheless, the strength of our
study includes that exploring the determinants of opti-
mal PIVC decision-making and management as expe-
rienced and constructed by nurses would enable the
development of tailored quality improvement interven-
tions [41]. Understanding contextual features is a first
required step before effective knowledge transference
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at different levels [42, 43]. To further understand the
interaction between PIVCs policies and stakeholders,
we plan to carry out a follow-up study with manag-
ers and decisionmakers which will provide contextual
insights of meso and macro levels and elicit crucial
information on barriers and facilitators.

Conclusion

In conclusion, our study suggests exploring the deter-
minants of suboptimal decision-making on preventing
PIVC-BSI is vital. Uncertainty of responsibility, frag-
mentation of care coupled with a perception of low risk
on the impact and quality of PIVC care can fuel a lack
of adherence to recommendations for reducing infec-
tious complications, disempowering patients in their
self-care and ultimately harming patient safety.

The implementation of facilitation strategies, includ-
ing the decision-making about determinants of PIVC
care, could improve the adherence to best available evi-
dence, raising awareness among nurses of the impact
that care excellence has on patients’ health outcomes.

Abbreviations

PIVC: Peripheral intravenous catheter; CRBSI: Catheter-related bloodstream
infection; PIVC-BSI: Peripheral intravenous catheter-related bloodstream infec-
tion; CPG: Clinical practice guideline; BSc: Bachelor of Science; MSc: Master of
Science.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513756-022-01144-5.

Additional file 1. Interview guide

Additional file 2. The Consolidated Criteria for Reporting Qualitative
Studies (COREQ) 32-item checklist for manuscript

Additional file 3. List of Themes and codes

Acknowledgements

The authors wish to thank all nurses for their participation. We would also like
to thank the hospital managers and directors of nursing t Hospital Manacor,
Hospital Comarcal de Inca and Hospital Sant Joan de Deu for their support.

Author contributions

IB-M is the principal investigator of the study. All authors contributed to the
original idea, design of the study, and are responsible for the conduct of the
study. IB-M and EC-S prepared the first draft of the manuscript. IB-M, JDP-G
and EC-S conducted the qualitative analysis. All authors have confirmed their
authorship in the document of responsibilities of the author, publication
agreement and assignment of rights to Antimicrobial Resistance & Infection
Control. All authors read and approved the final manuscript.

Funding

This work was supported by The College of Nurses of the Balearic Islands
under Grant Number P12018/0286. The findings and conclusions in this study
are those of the authors and do not necessarily represent the official positions
of The College of Nurses of the Balearic Islands. EC-S is also an NIHR Senior
Nurse and Midwife Research Leader, and recognises the support of the NIHR
Imperial Patient Safety Translational Research Centre and the BRC.


https://doi.org/10.1186/s13756-022-01144-5
https://doi.org/10.1186/s13756-022-01144-5

Blanco-Mavillard et al. Antimicrobial Resistance & Infection Control

Availability of data and materials

The data that support the findings of this study are available on request from
the corresponding author. The data are not publicly available due to privacy or
ethical restrictions.

Declarations

Ethical approval and consent to participant

The research ethics committee of Hospital Manacor and Balearic Islands
approved this study (IB3794/18Pl). All participants were informed about the
purpose of the study and their implications. We obtained written consent
from participants.

Consent for publication
This manuscript does not contain data from any individual person.

Competing interests
The authors declare that they have no competing interests.

Author details

"Hospital Manacor, Palma de Mallorca, Spain. 2University of West London,
Brentford, Middlesex, UK. 3Imperial College London, London, UK. “Hospital San
Juan de Deu, Palma de Mallorca, Spain. °Servei de Salut de Les Illes Balears,
Palma de Mallorca, Spain. Universitat de Les llles Balears (UIB), Palma de Mal-
lorca, Spain. "Health Research Institute of the Balearic Islands (IdISBa), Palma
de Mallorca, Spain. 8Health Research Institute (IdISBa), Hospital Son Espases,
Palma de Mallorca, Spain.

Received: 23 August 2021 Accepted: 14 August 2022
Published online: 19 August 2022

References

1. Alexandrou E, Ray-Barruel G, Carr PJ, Frost SA, Inwood S, Higgins N, et al.
Use of short peripheral intravenous catheters: characteristics, manage-
ment, and outcomes worldwide. J Hosp Med. 2018;13:25. https://doi.org/
10.12788/jhm.3039.

2. Zingg W, CartierV, Inan C, Touveneau S, Theriault M, Gayet-Ageron A, et al.
Hospital-wide multidisciplinary, multimodal intervention programme to
reduce central venous catheter-associated bloodstream infection. PLoS
ONE. 2014;9:93898. https://doi.org/10.1371/journal.pone.0093898.

3. European Centre for Disease Prevention and Control. Point prevalence
survey of healthcare associated infections and antimicrobial use in Euro-
pean acute care hospitals—protocol version 5.3. Stockholm: ECDC: 2016.
https://doi.org/10.2900/374985.

4. Blanco-Mavillard |, Rodriguez-Calero MA, de Pedro-Gomez J, Parra-Garcia
G, Fernandez-Fernandez |, Castro-Sanchez E. Incidence of peripheral
intravenous catheter failure among inpatients: variability between micro-
biological data and clinical signs and symptoms. Antimicrob Resist Infect
Control. 2019;8:124. https://doi.org/10.1186/513756-019-0581-8.

5. Helm RE, Klausner JD, Klemperer JD, Flint LM, Huang E. Accepted but
unacceptable: peripheral IV catheter failure. J Infus Nurs. 2015;38:189—
203. https://doi.org/10.1097/NAN.0000000000000100.

6. Pujol M, Hornero A, Saballs M, Argerich MJ, Verdaguer R, Cisnal M, et al.
Clinical epidemiology and outcomes of peripheral venous catheter-
related bloodstream infections at a university-affiliated hospital. J Hosp
Infect. 2007,67:22-9. https://doi.org/10.1016/}.jhin.2007.06.017.

7. ChopraV, Kuhn L, Ratz D, Flanders SA, Krein SL. Vascular nursing experi-
ence, practice knowledge, and beliefs: Results from the Michigan PICC1
survey. J Hosp Med. 2016;11:269-75. https://doi.org/10.1002/jhm.2523.

8. Marsh N, Webster J, Larsen E, Cooke M, Mihala G, Rickard CM. Obser-
vational study of peripheral intravenous catheter outcomes in adult
hospitalized patients: a multivariable analysis of peripheral intravenous
catheter failure. J Hosp Med. 2017;13:83-9. https://doi.org/10.12788/jhm.
2867.

9. Centers for Disease Control and Prevention (CDC). Vital signs: central
line-associated blood stream infections—United States 2001, 2008, and
2009. Ann Emerg Med. 2011;58:447-50. https://doi.org/10.1016/j.annem
ergmed.2011.07.035.

(2022) 11:105

20.

21

22.
23.

24.

25.

26.

27.

28.

29.

Page 8 of 9

Guembe M, Pérez-Granda MJ, Capdevila JA, Barberan J, Pinilla B, Bouza
E. Impact of a training program on adherence to recommendations
for care of venous lines in internal medicine departments in Spain. Eur
J Clin Microbiol Infect Dis. 2018;37:1163-8. https://doi.org/10.1007/
$10096-018-3236-4.

. Freixas N, Bella F, Limén E, Pujol M, Almirante B, Gudiol F. Impact of a

multimodal intervention to reduce bloodstream infections related to
vascular catheters in non-ICU wards: a multicentre study. Clin Microbiol
Infect. 2013;19:838-44. https://doi.org/10.1111/1469-0691.12049.
Ray-Barruel G, Cooke M, Chopra V, Mitchell M, Rickard CM. The I-DECIDED
clinical decision-making tool for peripheral intravenous catheter
assessment and safe removal: a clinimetric evaluation. BMJ Open.
2020;10:€035239. https://doi.org/10.1136/bmjopen-2019-035239.
Rickard CM, Marsh N, Webster J, Runnegar N, Larsen E, McGrail MR, et al.
Dressings and securements for the prevention of peripheral intravenous
catheter failure in adults (SAVE): a pragmatic, randomised controlled,
superiority trial. Lancet. 2018;392:419-30. https://doi.org/10.1016/50140-
6736(18)31380-1.

Vlaar APJ, Hunt BJ. Improving peripheral intravenous catheter failure rates.
Lancet. 2018;392:366-7. https://doi.org/10.1016/5S0140-6736(18)31669-6.
Johansson ME, Pilhammar E, Khalaf A, Willman A. Registered nurses’
adherence to clinical guidelines regarding peripheral venous catheters: a
structured observational study. Worldviews Evid-Based Nurs. 2008;5:148-
59. https://doi.org/10.1111/j.1741-6787.2008.00105 X.

Castro-Sanchez E, Charani E, Drumright LN, Sevdalis N, Shah N, Holmes
AH. Fragmentation of care threatens patient safety in peripheral vascular
catheter management in acute care—a qualitative study. PLoS ONE.
2014;,9:5. https://doi.org/10.1371/journal.pone.0086167.

Blanco-Mavillard |, Rodriguez-Calero MA, Castro-Sanchez E, Bennasar-
Veny M, De Pedro-Gémez J. Appraising the quality standard underpin-
ning international clinical practice guidelines for the selection and care
of vascular access devices: a systematic review of reviews. BMJ Open.
2018;8:€021040. https://doi.org/10.1136/bmjopen-2017-021040.

Larsen E, Keogh S, Marsh N, Rickard C. Experiences of peripheral IV inser-
tion in hospital: a qualitative study. Br J Nurs. 2017;26:518-25. https://doi.
0rg/10.12968/bjon.2017.26.19.518.

Blanco-Mavillard I, Parra-Garcia G, Ferndndez-Ferndndez |, Rodriguez-
Calero MA, Personat-Labrador C, Castro-Sanchez E. Care of peripheral
intravenous catheters in three hospitals in Spain: mapping clinical
outcomes and implementation of clinical practice guidelines. PLoS ONE.
2020;15:€0240086. https://doi.org/10.1371/journal.pone.0240086.
Institute of medicine. Guidelines for clinical practice: from development
to use. Washington: National Academy Press; 1992.

Greenhalgh T, Howick J, Maskrey N. Evidence based medicine: a move-
ment in crisis? BMJ. 2014;348:93725-g3725. https://doi.org/10.1136/bmj.
g3725.

Gabbay J, Le May A. Mindlines: making sense of evidence in practice. Br J
Gen Pract. 2016;66:402-3. https://doi.org/10.3399/bjgp16X686221.

Allen D, Harkins K. Too much guidance? Lancet. 2005;365:1768. https://
doi.org/10.1016/50140-6736(05)66578-6.

Van Bogaert P, Peremans L, Diltour N, Van Heusden D, Dilles T, Van Rom-
paey B, et al. Staff nurses’ perceptions and experiences about structural
empowerment: a qualitative phenomenological study. PLoS ONE.
2016;11:e0152654. https://doi.org/10.1371/journal.pone.0152654.
Ray-Barruel G, Woods C, Larsen EN, Marsh NM, Uliman AJ, Rickard CM.
Nurses' decision-making about intravenous administration set replace-
ment: a qualitative study. J Clin Nurs. 2019;28:3786-95. https://doi.org/10.
1111/jocn.14979.

Blanco-Mavillard |, Bennasar-Veny M, De Pedro-Gémez JE, Moya-Suarez
AB, Parra-Garcia G, Rodriguez-Calero MA, et al. Implementation of a
knowledge mobilization model to prevent peripheral venous catheter-
related adverse events: PREBACP study—a multicenter cluster-rand-
omized trial protocol. Implement Sci. 2018;13:100. https://doi.org/10.
1186/513012-018-0792-7.

Lincoln YS, Denzin NK. The Sage handbook of qualitative research, 3rd
edn. United Kingdom; 2005.

Malterud K. Qualitative research: standards, challenges, and guidelines.
Lancet. 2001;358:483-8. https://doi.org/10.1016/5S0140-6736(01)05627-6.
Sharp S, Mcallister M, Broadbent M. The tension between person centred
and task focused care in an acute surgical setting: a critical ethnography.
Collegian. 2018;25:11-7. https://doi.org/10.1016/j.colegn.2017.02.002.


https://doi.org/10.12788/jhm.3039
https://doi.org/10.12788/jhm.3039
https://doi.org/10.1371/journal.pone.0093898
https://doi.org/10.2900/374985
https://doi.org/10.1186/s13756-019-0581-8
https://doi.org/10.1097/NAN.0000000000000100
https://doi.org/10.1016/j.jhin.2007.06.017
https://doi.org/10.1002/jhm.2523
https://doi.org/10.12788/jhm.2867
https://doi.org/10.12788/jhm.2867
https://doi.org/10.1016/j.annemergmed.2011.07.035
https://doi.org/10.1016/j.annemergmed.2011.07.035
https://doi.org/10.1007/s10096-018-3236-4
https://doi.org/10.1007/s10096-018-3236-4
https://doi.org/10.1111/1469-0691.12049
https://doi.org/10.1136/bmjopen-2019-035239
https://doi.org/10.1016/S0140-6736(18)31380-1
https://doi.org/10.1016/S0140-6736(18)31380-1
https://doi.org/10.1016/S0140-6736(18)31669-6
https://doi.org/10.1111/j.1741-6787.2008.00105.x
https://doi.org/10.1371/journal.pone.0086167
https://doi.org/10.1136/bmjopen-2017-021040
https://doi.org/10.12968/bjon.2017.26.19.S18
https://doi.org/10.12968/bjon.2017.26.19.S18
https://doi.org/10.1371/journal.pone.0240086
https://doi.org/10.1136/bmj.g3725
https://doi.org/10.1136/bmj.g3725
https://doi.org/10.3399/bjgp16X686221
https://doi.org/10.1016/S0140-6736(05)66578-6
https://doi.org/10.1016/S0140-6736(05)66578-6
https://doi.org/10.1371/journal.pone.0152654
https://doi.org/10.1111/jocn.14979
https://doi.org/10.1111/jocn.14979
https://doi.org/10.1186/s13012-018-0792-z
https://doi.org/10.1186/s13012-018-0792-z
https://doi.org/10.1016/S0140-6736(01)05627-6
https://doi.org/10.1016/j.colegn.2017.02.002

Blanco-Mavillard et al. Antimicrobial Resistance & Infection Control (2022) 11:105

30.

31

32.

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

Salminen-Karlsson M, Golay D. Information systems in nurses’work:
technical rationality versus an ethic of care. New Technology, Work and
Employment; 2022.

Patterson ES, Ebright PR, Saleem JJ. Investigating stacking: how do
registered nurses prioritize their activities in real-time? Int J Ind Ergon.
2011;41:389-93. https://doi.org/10.1016/j.ergon.2011.01.012.

Jennings BM. Workflow, turbulence, and cognitive complexity. In:
Baernholdt M, Boyle DK, editors. Nurses contributions to quality health
outcomes. Cham: Springer; 2021. p. 85-107.

Raynak A, Paquet F, Marchionni C, Lok V, Gauthier M, Frati F. Nurses'know!-
edge on routine care and maintenance of adult vascular access devices:
a scoping review. J Clin Nurs. 2020;29:3905-21. https://doi.org/10.1111/
jocn.15419.

Mowinski Jennings B, Baernholdt M, Hopkinson SG. Exploring the turbu-
lent nature of nurses’workflow. Nurs Outlook. 2022. https://doi.org/10.
1016/j.0utlook.2022.01.002.

Blanco-Mavillard |, Rodriguez-Calero MA, de Pedro-Gémez J, Parra-Garcia
G, Fernadndez-Ferndndez |, Castro-Sanchez E. Incidence of peripheral
intravenous catheter failure among inpatients: variability between micro-
biological data and clinical signs and symptoms. Antimicrob Resist Infect
Control. 2019;8(1):1-1.

Harbarth S, Sax H, Gastmeier P. The preventable proportion of nosocomial
infections: an overview of published reports. J Hosp Infect. 2003;54:258—
66. https://doi.org/10.1016/50195-6701(03)00150-6.

Raad I, Hanna H, Maki D. Intravascular catheter-related infections:
advances in diagnosis, prevention, and management. Lancet Infect Dis.
2007,7:645-57. https://doi.org/10.1016/S1473-3099(07)70235-9.
Castro-Sanchez E, Chang PWS, Vila-Candel R, Escobedo AA, Holmes AH.
Health literacy and infectious diseases: Why does it matter? Int J Infect
Dis. 2016;43:103-10. https://doi.org/10.1016/}.ijid.2015.12.019.

Schlauch M, Rogers P, Pyne R, Tomchik C, Ellis C, Gartrell K. Implementa-
tion of lean daily management: a vascular access team quality improve-
ment project to enhance nurses ' workflow and patient outcomes. J Assoc
Vasc Access. 2020;25:18-27. https://doi.org/10.2309/JAVA-D-20-00011.
Blanco-Mavillard |, de Pedro-Gomez JE, Rodriguez-Calero M, Bennasar-
Veny M, Parra-Garcia G, Fernandez-Fernandez |, et al. Multimodal inter-
vention for preventing peripheral intravenous catheter failure in adults
(PREBACP): a multicentre, cluster-randomised controlled trial. Lancet
Haematol. 2021;8.

May C, Sibley A, Hunt K. The nursing work of hospital-based clinical prac-
tice guideline implementation: an explanatory systematic review using
Normalisation Process Theory. Int J Nurs Stud. 2014;51:289-99. https.//
doi.org/10.1016/jijnurstu.2013.06.019.

Harvey G, Loftus-Hills A, Rycroft-Malone J, Titchen A, Kitson A, McCor-
mack B, et al. Getting evidence into practice: the role and function of
facilitation. J Adv Nurs. 2002;37:577-88. https://doi.org/10.1046/j.1365-
2648.2002.02126.x.

Gabbay J, le May A. Evidence based guidelines or collectively constructed
“mindlines?” Ethnographic study of knowledge management in primary
care. BMJ. 2004;329:1013. https://doi.org/10.1136/bm;j.329.7473.1013.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1016/j.ergon.2011.01.012
https://doi.org/10.1111/jocn.15419
https://doi.org/10.1111/jocn.15419
https://doi.org/10.1016/j.outlook.2022.01.002
https://doi.org/10.1016/j.outlook.2022.01.002
https://doi.org/10.1016/S0195-6701(03)00150-6
https://doi.org/10.1016/S1473-3099(07)70235-9
https://doi.org/10.1016/j.ijid.2015.12.019
https://doi.org/10.2309/JAVA-D-20-00011
https://doi.org/10.1016/j.ijnurstu.2013.06.019
https://doi.org/10.1016/j.ijnurstu.2013.06.019
https://doi.org/10.1046/j.1365-2648.2002.02126.x
https://doi.org/10.1046/j.1365-2648.2002.02126.x
https://doi.org/10.1136/bmj.329.7473.1013

	What fuels suboptimal care of peripheral intravenous catheter-related infections in hospitals? A qualitative study of decision-making among Spanish nurses
	Abstract 
	Background: 
	Aim: 
	Methods: 
	Findings: 
	Conclusion: 

	Background
	Methods
	Study design and setting
	Participant selection and recruitment
	Data collection
	Data analysis
	Research team and reflexivity
	Ethical considerations

	Results
	Themes

	Discussion
	Conclusion
	Acknowledgements
	References


