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Objectives:To'understand frontline nursgsegistered nurses and licensed practical nurses),

unit nursesmanagerand skilled nursing facility (SNF) administratoperceived preparedness

in providing: cardor patients with peripherally inserted central catheters (PICCs) in.SNFs
Design: Anexploratory, qualitative pilot study.

Setting: Two/community based SNFs.

Participants: Patients, frontline nurses (registered nurses and licensed practical nurges), uni
nurse managers and SNF administrators.

Methods: Over36-weeks, we observed and conducted informal interviews with 56 patients with
PICCs and‘their nurses focusing on PICC care practices and documentation. In adelition, w
collected baseline PICC data lmding placement indication (e.g., antcrobial administratioy
placemensetting (hospital vs. SNF), and dwell time. We then conducted focus groups with
frontline nurses,and unit nurse managers and saomitured interviews with SNF administrators

to evaluate.pereceived preparedness for PICC care. Data were analyzed using a descriptive
analysis approach.

Results: During'weekly informal interviews and observations variations in documentatien wer
observed/Differences between patisgpiorted PICC conces (quality-oftife) and those

described by frontline nurses were noted. Deficiencies in communicatioadrehwspitals and
SNFs with.respect to device care, date of last dressing change and PICC removal time were also
noted. During.focus group sessions, perceived inadequacy of information at the time of care
transitions, limited availability of resources to care for PICCs and gapsnimty and education
were highlighted as barriers in improving practice and safety.

Conclusion: Our study suggests thatggtices for PICC care in SNFs can be improved.
Multimodal strategies that enhance staff education, improve information exathamgg care
transitions and increase resource availability in SNFs appear necessary to enhance PICC care and

patient safety.
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INTRODUCTION

From.1996 to 2010, discharge to pastite care facilitiesuch askilled nursing
facilities (SNF9‘hasgrown by nearly 50% in the Uit States.This increase ivolume has
broughta’eorresponding rise in patient acuity in SNEsmpounding such volume and acuity
issues arevélkhown problems, such dack of adequate difiarge informatiofi limited family
and patient engagemehand medication discrepancies in as many ms3patientswho are
transferredo SNFs’ WhetherSNF staff areequipped to provide care firesepatients isthus,
an important andelatively unanswered question.

Peripherally inserted central catheters (PICCs) are vascular access devices that facilitate
prolonged intravenous therapfemcreasingly, PICCs serve as conduits to provide ongoing
treatments,(e.g., antimicrobiafiministratiof in patientsvho transiton from hospitals to SNFs.
They are Boroften used in SNFs to provide durable venous access. For these Ri@<tsere
an excellent model through which to understand SNF readiness to care for patigetdesf
acuity. These knowledge gaps aisoparticularly relevant as PICCs are associated with
importanteofplications and appropriate care may offset risk of suchsfatm

As we recently conducted a stuelyauiatinguse of PICCs in SNFs, wed the unique
opportunity. toexplorethe perceptions of patients and provideasing for these device$
Therefore weenducted an exploratory qualitative studyapunderstangbatientexperiences
with having«a-PICC and problems encountdrgdurseswith device carg(b) evaluate resources
availabletg carefor patients with PICCand(c) examinethetrainingand educationurses

receiveto managehese devices

METHODS
Study Design'and Setting

This'qualitative pilot study was designed to expl8iF practices and patient
experience regarding PICCs.Wo local andunrelateccommunitybasedSNFswere selected for
the study. These consisted of a nonfiprb61-bedfacility and a forprofit 180-bedfadlity that
were owned by separate companisitherSNFhas aracademic or hospitahstitutional
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affiliation. Thelnstitutional Review Board of thgniversity of Michigan Medical Saol and
local Ethics Review Boardesf both SNFs reviewed and provided regulatory oversight for the
study (UM-HUMO79723)All participants includingpatients nursesand administrators
provided written informed consent.

Data Collection

Weekly I nfermal I nterviews, Bedside Observations, and Medical Chart Review

Data‘collection occurred over two distipdtasesThe first36-weekphase included
patient intefviewsollowed byinformal interviews" with frontline nurses (Bgistered\Nurses
and LicensedPracticalNurses) and observations of the PICC care they providéd second
phase followed,the initial patient and nurse interviews angdisted of formal qualitative data
gathering using focus groups and seniscturednterviews after the initial period of patient and
nurse interviews.

Each week for 36 consecutive week®mbers othe study teamisitedboth SNFsto
evaluatecare practicesand documentatiorelated to PICCsDuring these visitsye evaluated
patientsandwasked them about their experiences with having a PICC. Wagkeddrontline
nursegn=82)aboutconcerns or problems they experienced waifratiens PICC (54 unique
informalinterviewsduring the course of the studyheseinterviewsfocused on knowledge of
patientrelated PICC concerngroblemsexperienced with the PIC(.g., trouble using catheter,
inability to flush,etc.) andapproaches thaysedto mitigatethese issue(g., flushes or contact
external agenciefor suppor). Additionally, during weekly visits, trained stutam members
observedrentline nurses as they cared for patients with P|@&sising on how they flushed
the catheterperformed dressing changes, gave medications (RNs oasgessed the
condition of the devicelhese observationzovided a deep contextual understanding of how
PICC care Is performed within these settingd was subsequenilged to inform the
development.of, guides for the focus-group discussions andsseroiured interviews.

For all patientsvho gave consent, baseline PICC data including placement indication
(antimicrobial"administrationTPNadministration etc.), placemergetting(hospital vs. SNF),
device typex(single vs. mullimen) and dwell time was obtained from medical chart regiew
each SNF We alsoreviewed medical charts for documentation regarding PICC care (e.g.,
frequency of flushing)he occurrence of complications (e.g., exie infection, migrationand
whether the PICC had been used since our last visit for any thergmapiose (e.g., blood
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draw, infusion of therapy). To ensure consistedeyafrom thesemistructurednterviews,
observations and medical charts reviews were collededjstandardized templates

Focus Groups and Semi-Structured I nterviews

Following the initial 36week period of patient visits and informal interviemes
conducted.onefocus groap each SNivith frontline nursegn=two focus groups; #13
frontline’nurses). We chose to talk with RNs and LPNs together because we found during our
informal interviews and observations that the Pli@@&ted activities they perform are similar
with theexception of administering medications. We also held one focus group at each BNF wit
unit nurse managers (two focus groups; a1l unit nurse managerd)/e decided to include
unit nurse managers because, despite being nurses, the concerns they perceidiie i@ften
from those of frontline nurses. For examglentline nursesappeared to betteinderstand
clinical nuances associated wRhCCsastheyinteractedwith such issuedaily. Conversely,
unit nurse manageEpeared tbetter understand organizational issues such as staffing
requirementgorcarefor patients with PICCsIo facilitateparticipationin the focus groupsSNF
administratorssposted sigmsth the time, date, purpose amdtionale of the sessiorEo prevent
bias, howeverSNFadministratorsglid not select assigror "volunteer" participants.

Beeausehere were only threedministratorsacross both SNFsemistructured
interviewsratherthan focus groupsere usedor this group InterviewingSNF administrators
was important as it allowed &g understantiow organizational concerrsich as cost,
availabilitysofresourceer nursing ratiosnfluencedcare of patientsith PICCs.Audio-
rearding ofifecus groupsr interviews and transcription of sessioverenot permitted by the
SNFs. Therefore, members of the study team took detailedvingiibela noteduring focus
group and. intervievgessios with nurses and administratoiSach study team member produced
their own set of notesyhich were thewombined into a comprehensive document for analysis.
To ensure completenessam membexreviewed thénal document taletermine whether all

data werecaptured.
Data Analysis

A descriptive analysis wassed tanalyzethedata.A descriptiveanalysisapproachs
onewhere‘researchers conducting qualitative descriptive studies stay closer to their data and to
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the surface of words* A list of preliminarycodes wasnitially derived fromreadirg the
informal interviews, observations and medical chart reviesvra Phase Jland grouping similar
text to formulate code®Ve then used these codeslevelop the focus group asemi
structured.interview guiddsr exploring the issues surrounding PI€&e Finally, we applied
these codes:to tHecus group anthterviewdata.

Because the focus group and interview detee more detailed and comprehensive,
additionalcodes were necessakliyhen this occurred, we returned to previously coded data to
apply new €odesf necessanthus employing an iterative approathTheprocess was
implemented by utilizing mtiple team memérsto independentlhanalyzethe focus group and
semistructuredyintervievdata, and apply codes that best highlightediers and facilitators to
PICC carexThe team then metctumpare and group codes into larger therbemes related to
problems encattered by patients and frontline nurses with device care and management,
resources available for PICC care and opportunities for PICC trainingfeadtuica nurses and
unit nurse managers. Through discussiba,teanrank-orderedhemesbased on saliencywo
authors (MHpWC)nvolved in team coding theeviewedthe codes and themes to confirm

findings.

RESULTS

We approached 69 residents at 2 SNF facilam@$56 (81%) of them provided written
informed conserdnd were successfully enrolledlll paricipatingfrontline nurses (n=13), unit
nurse managei®=11) andSNFadministrator§n=3) in the focus groups and sesiructured
interviewsprovided consent; no nursing staff declined to participate in the study.
Weekly Semi-Structured | nterviews, Bedside Observations and Medical Chart Review

Of the 56 PICCs evaluatedpst patientgn=36 64%)in our sampleeceived PICCs for
antimicrobial. administratigra fact well known tahe frontlinenurses caring for patiengs they
often administexdthesetreatmentsThe mean dwell time of PICCs was 40.5 dajth a range
of 7-310 daysAlthough morethan half ofall PICCs were inserted in hospitals (n=33, 59%), 17
(30%) wereordered and placedhile the patient was dhe SNF.Forthese 17 patients,
intravenous antnicrobial administratiorin=7), hydration (n=gandneed for frequent blood
draws/poor venous access-6) weredocumentedeasons for placeme(ifable 1).
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During semistructurednterviews frontline nurses reported PICC problems in 25% of
patiens (n=14) including inability to flush the line or obtain blood, and migration of the catheter
at theexit site Although these concerns wearetenwell documentedh the medical chartve
observed room for improvement. For examplE; Csite evaluationsvere only documented in
41% (n=23.of patients When askedbout this discrepangjrontline nursegxpressed
uncertainty.regarding how best to evalual€Cdressing, exitsitesor arm girth Additionally,
patientsandfrontline nurses oftemeporteddifferent complications;dr instancepatientsoften
focused ofPICC concerngelated toquality of life (e.g. difficulty with mobility, sleeping)
whereadrontline nurses often focused on device functowrdressing problem#$/ajor
complicatiensrsuch as adeintal removal, infection or thrombosimwever, were well known to
both patients and nursing stéffables 2 and 3).

In order toevaluate PICC safety, we examirted appropriateness of continuelCC
usewith each weeklite visit In 17patients(30%), no evidence of PICC use between such
visits (e.g.,sno blood draw or infusions for at least 7 days) was obseunggksting thahese
devicesmayhave bensafely removedpotentially decreasing risk of complications. Only one
such patient, however, hais/herPICCremoved during the course of our studthen asked
why clinically unnecessarICCs werenot removedirontline nurses indicated that
determipatiorof PICCnecessity wagnot intheir scope of practicéurther, frontlinenursesand
unit nuise managernmdicated that hospitals rarely provided information regarding when the
PICCcould be removed, further confounding this decision. Consequh@y; removal

regularlyogeurred at the time of SNF dischargéher tharon the basisf clinical necessity

Focus Group and Semi-Structured I nterviews

Foursalient themes emergéwm thefocus group and serstructured interview
sessionsfirst, lack of information duringhetransitionprocess; econdJack of centralized
information within the SNF;hird, inconsistent availability of resourgesnd fourth, perceived
gaps in training and educati¢hable 3).
Lack of information during the transition process

In examining transitions of patients with PICCs, frontline nursesiaitthurse managers
both highlighted the paucity of information that accompanied patientPN@'s at the time of
SNFadmissionSNF aministrators were also aware oistproblem. Although both SNFs
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generally used establishéstreening” procedures and admission policiesbotain such data,
participants stated that informatioggarding PICCsvas often “buried” within the medical
record. Compounding this problem was the fact that hospital documentation often lacked
relevant data. For instanagtails such aBICC catheteitength, flushing schedule, or dates of
last dressing.changeere often not included:hus,frontline nurses stated that they had no way
of knowingwhen the PICC was last flushedwhen dressings wetastchangedvhen patients
arrived at theirfacility
Lack of centralized information within the SNF

In addition to the lack of information during the transition process, frontline nurses, uni
nurse managers and SNF administrastased that PICCs were not tracledhe organizational
level, that Is; mformal list or master document that informed stafpesence oPICCexisted.
Such lack of tracking haclinical implications. For example, whildl participantdelieved
patientswith PICCsrequiredmore time for clinical care, these devices waserautinely
considered.when assigning frontlinerses to patients

Relatedito lack of informatiorfrontline nursesstated that institutionalata regarding
PICG-associated infections problemsvas limited For examplea unit nurse managestated
that sutr information was onlavailable to frontline stafivhen an “outbreak investigation”
occurred.Frontline nursestated thatwe wereonly made aware of it butinstructions
regarding howto assimilate tesedata intoclinical care “werenotclear”
I nconsistent availability of resources

Lackofimmediate availability afertainPICC supplies and reliance on external
contracted'care services to provide specific PsEicesvere noted as factors that led to delays
in care for patients with PICCSpecifcally, access to dressing materialstarile prefilled
flushes werat timedlimited, as sipplies camérom external pharmacies on anmseded basis.
In the event.of delay$#ontline nurses stated that they oftesed another patient’s supplies to
provide PICC careAlthough frontlinenurses removeRICCsat the time of dischargéoth
SNFs reliedsorexternal contractorge.g., avascular access compgrio manage problems such
as cathetemigration or dislodgement.fit nurse managersoted that the ailability of such
services walimited during nighs and weekendgaps that occasionallgd to delayed
medication delivery or laboratory tests.

Perceived gaps in training and education
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Both frontlinenurses andnit nurse managers felt that trainingciare for patients with
PICCs could be improved. For example, frontline nurses stated that the majomtipiogtand
education related to PICCs occurieahursing school with few subsequent updates. Importantly,
both SNFs requird yearly competencies, thesedules dichot include PICC assessments
dressing evaluation&rontline nursesand unitnurse managersonsequently perceived gaps in
PICC training.and education, especially regardiesgt practices fdolood draws, flushes, or

trouble‘shootingtte device.

DISCUSSION

This:.qualitative pilotstudyexaminingcarefor patients with PICCshed new light on the
myriad of challengegor a number ohealthcare providelis SNFs Through weekly
observations animformalinterviewsmultiple areador improving clinical care oPICCswere
identified For instance, althoudinontline nursesvere aware of majd?ICCcomplications, they
wereoftenless familiar with patient concerns regarding PIC&smilarly, many PICCs were
idle, possiblyexposingatientsto greater or unnecessatigk of complications Subsequent
focus groupand semistructurednterviews affirmed thesendings andrevealed important
perceivedsgaps in process and knowledge related to caring for patients with these devic

In.ke€ping vith other studie$? findings from our focus group and sestitctured
interviews confirmed thdack of information during transitions between the hospital andiSNF
an important problem for patients with PICCs and their frontline nurses. Furthefaobref
standardized"content and accessibility posed barriers in retrieving suchrdaténe nurses
also statedithatsource$or PICC care were scaremd absence of these materials did lead to
delays in patientare Limited feedback regarding infection rates coupled with perceived
limitations.in training and education in PICC care wagrecificconcerns alsbrought forward
by frontline nurses andnit nurse manager3hese insights suggest thegtnsitions of
hospitalized patients with PICCs to SNFs ao¢ astraightforward procesfatherjn
accordance-with other literatule!® attentionduring transitionss neededo ensure that SNFs
are able to'previde the complexity of care required for such patients.

Importantly, frontlinenursesandunit nurse manageia our study helped identify
concrete ways in whicRICC carecould be improved. For example, training on frequency and
type of flushing for PICCs and how to draw bldodorevent occlusiowerebrought forward as
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domains where further educatiaould be helpful. Similarly, improved transmission of key
information (d#ée of PICC placement, anticipated date of removal, catheter length) in discharge
summaries or other readily accessible documents wasiafged out as helpful. Interventions
leveraging these domaissch as prpopulated fields in discharge summaries or patient cards
arestraightferward and would be welcomed by Sti&ff. Partnerships with local SNFs that

target education, appropriate information transmission and availability cfupplies may, thus,
offer untold“promise in improving PICC safety. In therenteraof Accountable Care
Organizations*such partnerships are feasible and necessary to improve care. quality

Our study has important limitations. First, because we only includethtilities, our
findings havesdimited generalizability. Secoecausghysicians or certified nursirggsstants
do not direetlysprowde PICC cargwe did not include these staff in our study; however, future
effortsshould include these personnghird, we did notcollect information regarding frontline
nurses’background (e.g., training, employment history), nor relate their role or background
information to individual responseBhe extent to which either group or their relative training
and educationimay have influenced responsdisasgfore not known. Finally, we did not
interviewdischarging hospitataff, a factor that limits our understandinghokpitalbased
perspectives regardiricansitions.

Qursstudy also has important strengths. To our knowledge, this is among the first studies
to highlightchallengesissociated with transitions and careafients with PICC& SNFs
Although preliminary, our findings suggebatlarger studies spannimgultiple facilities would
be valuable®Second, our study identifies key areas such as documentation, information,
resources andknowledge that are amenabil@mprovement. Targeting these gaps through
relatively simple interventions (e.g., "PICC cards" or nursing oriented traincshgducation
related to PICCs) may improve PICC safety in SNFs. Hospitals acrossuthiy should begin
to partner,with disclrge destinations to determine hbest to convey this information,
especially within arccountable @reOrganization framework.

In_canclusion, the use of PICCs in SNFs is not without inherent problemse studies
that corroborate these findings, develop tesd interventions to ameliorate thesenplications
are neededn the interim, evaluation of current practices in paditecare settings appears

necessary.
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Table 1: Patient, Participant and Facility Characteristics

PATIENT PARTICIPANTS # (N=56) Total
Average Age (meatiSD) 67 (xSD=24.8)
Male Gender 26 (46%)

PICC CHARACTERISTICS

I ndication for-Placement

Antimicrobial administration 36 (64%)

TPN 8 (14%)

Chemotherapy 1 (2%)

Other (hydration, blood draws) 12 (20%)
Power PICC 51 (91%)
Placement Setting

Hospital 33 (59%)

SNF 17 (30%)
Mean PICCdwell time (days), +SD [range] 43.0, 54.0 [7-310]
INFORMAL [NTERVIEW PARTICIPANTS "
Frontline Nurses (RNs, LPNs) 82
Unit Nurse " Managers/SNF Administrators 11

Focus GROUP AND SEMI -STRUCTURED

INTERVIEW .PARTICIPANTS ©

Frontline Nurses 13

Nurse Manager 11

SNF Administrators 3

FACILITY DETAILS °

Total number-of-certified beds 341

Participatessin-Medicare & Medicaid Yes

Within a_hespital No

Average CMSquality ratings™ °

Overall 3.5
Health inspection 3
Staffing 3.5
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Quality measures 4
RN turnover 30%
LPN turnover 24%

+SD=Standard Deviation; TPN=total parenteral nutrition; SNF=skilled nursing facility;
RN=registered nurse; LPN=licensed practical nurse; CMS=Centers for Medicare & Medicaid
Services

% Number efipatienparticipants enrolled throughout the 36-week study

® Number of unique frontline nurses (registered nurses and licensed practies)nunit nurse
managerssand SNF administrators with whom we interacted during the course ofwbek36
study. Beeausefmurses multiple patient assignments; some were interviewed more than once.
“Number of frontline nurses (registered nurses, licensed practical nurses), unit nurse managers
and SNF administrators which participated in focus group sessions and interorelusted at

the end of the"36-week study

4Data fromsNufsing Home Compare (nursinghomecompare.gov) and personal communication

with study sites

PICC N=56
MEDICAL _CHART REVIEW
Flushing protocol in place 50 (89%))
If present, adherence to flushing protocol 46 (82%)
Assessment of line necessity by nurse or physician 41 (73%)
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Lack of ongoing PICC u8e 39 (70%)
PICC site evaluations 23 (41%)
Lumen occlusion 13 (23%)
Accidental removal or dislodgement 7 (12%)
Dressing disruption 6 (11%)
Migration 3 (5%)
CLABSI 1 (2%)
Exit-site infection 1 (2%)
INFORMAL | NTERVIEWS

Patientreported PICQroblem$ 26 (46%)
Nursereported PICGroblem§ 14 (25%)
Additional reviewer-note®ICC problem$§ 11 (20%)
PICC appropriateness [in reviewer’s opinfon] 42 (75%)
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PICCs
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CLABSI=central lineassociated bloodstream infection; PICC=periplginserted central

catheter

& Assessment.refers to the presence of documentation éhalnethat indicated that the PICC in
guestion was clinically in use or still clinically necessary. We have addei thifootnote in the
table

PLack of ongeifig PICC use was defined as no use of the PICC for at least 7 days or between 2
weekly visits

‘Patientreported PICC problems include difficulty using the arm where catheter was inserted for
daily activitiesyarm swelling, pain, redness, tenderness, itching/irritation, crusting at exit site,
occlusion, migration, dislodgment, dressing concernsijlityato flush PICC or inability to use

PICC

dNursereported PICC complications include trouble using catheter, migration at exit site,
inability toflush PICC or inability to use PICC

¢ AdditionallPI€C complications observed by reviewer upon examinafiehCC site that were

not documented included arm swelling, redness over PICC entry site and dressingpdisrupti
(wet, soiled;loose)

" PICCs were considered inappropriate if they had not been used for > 1 week or if they were
removed within a week of insertiohable 3: ThemesCodes andllustrative Examplesof

Statement&rom Focus Groups anflemistructured Interviews

Theme Code Example(s)

Lack of Upon Moderator: Are yoynurses]notified that a paéint who has a PICC is
information admission being admitted?

during the Unit Nurse Manager. About 50% of the time.

transition Frontline Nurse 1:Not the floor nurses.

process SNF Administrator : During the referral process, information does not

always come with the patient.

Information Moderator: How do you find information regarding the PICC?
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difficult to find Frontline Nurse 2 If you looked in the chart, you wouldn’t find it. Thel
or absent are a lot of notes to look through.
Frontline Nurse 3: And we have to go through admission fast so we

don’t have time to search through the notes.

Moderator: Do you also take measurements of the line?

Frontline Nurse 1: We measure after we pull it out, but there is no way
to confirm the whole measure. It's really hard to find it. You don’t have
time to go through [the notes] and look.

Frontline Nurse 4:1 make a note of what it was measured at [after it's

pulled out] in case there are any complications later.

Orders may Moderator: How do you decide if a patient no longexdsea PICC?
vary between Frontline Nurse: We don't really have a big part of that. For the most
hospital and  part the [SNF] doctor takes care of that. We have no way of knowing
SNF doctors  when the PICC should be removed.

Lack of Impact on Moderator: Hae any of you ever had more than one patient with a PI
information work load at a time?
within the SNF Frontline Nurse 3: She (pointing to another nurse) will have three and |

won't have any.

Frontline Nurse 7:It's definitely not evenly divided.

Frontline Nurse 1:1 don’t have time to listeif a patient needs to say
something.

Frontline Nurse 5:We are more task oriented...

Moderator: Are patients with PICCs considered in your staffing
decisions?

SNF Administrator: No, not really. But we do get more PICCs than we do
Ortho (Orthopedics) pains.
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Inconsistent PICC supplies Moderator: Will [PICC] kits come with a patient’'s name on it?
availability of Frontline Nurse: Yeah, but sometimes you have to use another patient’s

I esources kit because we are low on stock and no one haddered or restocked.

Quitside care  Moderator: When do you call the [care services nurse]?
services Unit Nurse Manager: The process is, we flush it ourselves...if that
doesn’t work, than we call the [care services nurse. We communicate that

in our notes especialif [the patient] missed a dose of antibiotics.

Perceived gaps Current Moderator: What types of training or education is offered for PICC ce
intrainingand “training Frontline Nurse 1:Just what we went through in nursing school.
education opportunities  Frontline Nurse 2: Every year we have an evaluation. | can’t remember

the last time someone watched me do it [PICC care] though.

Moderator: What types of training or education is offered for PICC care?

Unit Nurse Manager: Skills fair is once a yearubit's not mandated.
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