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Abstract

Objective: To identify the prevalence of unplanned removhlcatheters among hospitalized patients and
accumulate nurses’ opinions regarding the causeatbéter removal caused by patients’ activities.

Methods: A retrospective study including patients with éudnd catheter was conducted for a year under the
surveillance of nurses. A total of 4 wards andt&ngive care unit reported 427 incidents. The dtadive and
gualitative data were analyzed by Spearman testextdanining using KH Coder, respectively.

Results: Overall, 66.7% (40 out of 60) of incidents anctident reports of unplanned removal of tube and
catheter were observed. The incident rate of umgldnremoval was 0.67 per 1000 patient. However, a
correlation among variables: age, cognitive decliaeguage disorder, and occurrence time was disereed.
Additionally, variable delirium and adverse effeofsanesthesia was also correlated.

Conclusions: Although various methods were already implementegblanned removal of tubes and catheters
still prevailed. Strategies to manage delirium uddhg declining cognitive and enhancing observation
nighttime especially in older patients who underingirgery may reduce the incident of unplanned rexinof
tubes and catheters.
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Introduction placement according to standard safety
(gjruidelines, intensive observation of the patient
nd the use of additional preventive measure
effective treatment and to avoid negativ nocé%dlngN restramt?t (Le?he, Sd"’}fjad' & Sha;]ma.
complications. World Health Organizationd . ) turses 0 etn a:cg ¢ |errr1]mz;1] suc I?S
(2007) states that tubes and catheters are part grsion to carry out restraints, which generally
the main aspects of providing daily health car Sed to ensure the safety of patients. Restraints
for the administration of medicines and fluids tqo not' ensure sqfety, Some r.eports §uggest that
restraints may increase patient agitation and

patients. In hospital settings, approximately Oner'gsult in significant side effects including sesou

guarter of patients had a peripheral intravenou »

tubes and more than a half of the patients h lIJEryaet]ndze(:)vlelr; da?)tvr\]/e\(/lt_e?n%\?gﬁ S;:f?g:oélllgrlrk;ﬁr,
urinary catheters _and endotracheal tUb% osg m,ethods. un Iannea removal of cr);;r?etgrs
(Kuriyama et al., 2017; Metheny, Hinyard, &. . » unpian
Mohammed, 2018; Wong, Cooper, Brown!nC'demS are still operative.
Boyd, & Levinson, 2018). In the intensive care units (ICU) of three

aguropean countries, unplanned Central Venous

Management of insertion tube and catheter f
hospitalized patients is needed to provid

Nosocomial infection and unplanned remov. atheters (CVC) removal in two study groups

lead to complications that occur in patients wh :
: ere 2% and 6%, respectively (Karpanen, T.J.,
use tubes and catheters (Lorente, Huidobr asey, AL., Whitehouse, T. et al, 2019).

Martin, Jiménez, & Mora, 2004). Patients Wh?alurses’ clinical judgment plays a crucial role in
undergo unplanned removal of tubes an Judg play

.__early identification of risk on unplanned removal
catheters are more prone to get medm%?tubes and catheters. Daniels & Nicoll (2011)

complications such as bleeding, pUImonar%ﬁescribed that the nurse has more access as the

aspiration, tube dislodgement, ~and so o irst person to recognize the fact that a patient
However, only few studies have inspected they St P . gni P
Feds particular attention for early treatment.

prevalence and prevention of unplanned remova
of tubes and catheters. On the other hand, tbjective: This study aimed to identify the

prevalence and prevention of nosocomigirevalence of unplanned removal of catheters
infections associated with the use of tubes aramnong hospitalized patients and to investigate
catheters in hospitalized patients has beemwrses’ clinical judgment about the causes of
extensively studied. catheter removal caused due to patients’

Unplanned removal of tubes and catheters is ifCVItes.

threatening; this is because unexpected remowdlethods

will not only interrupt treatment and lesse — . :
physical ability but also lengthen hospitalizatiorrl.iﬂggrrg:ﬁgfgr Ize;rg as:o ?f ;Ir\r/]e SO(Iaep?(gnrlbztru dz)(/)lv\‘iafo

The med!an rate of unplanned_ medical dev'%ctober 2015.
removal in critical care units in North West

England between 2011 and 2016 was ORarticipants and procedure: The study was
(interquartile range, 0.4-2.2) per 1000 patiemonducted at a hospital that has heart surgery
days per unit (Balmforth & Thomas, 2019)specifications in central western, Japan with a
Improper positioning and self-retraction causedapacity of 200 beds. The patients with tube and
by patients’ activities are one of the causes cftheter were recruited and observed by nurses.
unplanned removal of catheters. Hayashi & total of 4 wards and 1 intensive care unit
Nakano (2012) reported 11,819 cases related reported 427 incidents for one year. Sixty cases
tube and catheter accidents in 550 hospitalgere related to tubes and catheters and then forty
Amongst 743 (52.7%) were unplanned removalases were inspected as unplanned removal.

of tubes and catheters. Diverse patient conditiorﬁ1e study data were collected from incident and
tht_at used catheters in acute or chronic phasﬁécident records of the patientsom the
ra|sed_ a challenge fo_r nursing care. Th,glectronic clinical documentation. Patients
_effectwepess and efﬂuency of the nurse aemographic characteristics such as use of
intervention may get influenced by thepreventive measures, characteristics of tubes and
unplanned removal of tubes and catheters. catheter including the level of impact, incidents,
Various methods are used by nurses to preveand identification of the cause by the nurses
unplanned removal of catheters, such as cathetetated to unplanned removal were examined.
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Data analysis. Quantitative data was analyzedrFurthermore, there were 13 (32.5%) patients
by Spearman test, which was performed on IBMsed of additional preventive measures including
SPSS Statistics version 23 to obtain the strengtéstraint.

and direction of monotonic association betweeeharacteristicsof tubes and catheters Table 2

variables. The Qualitative data was analyzed ba/escribe d removed catheters including 19
text mining using KH Coder, a free and ope

A47.5%) intravenous tubes, 6 (15%) nasogastric

source soft\_/vare program crgated by KO'd} bes, and 4 (10%) atrial tubes. Categories of
Higuchi at Ritsumeikan University, Kyoto, Japa auses of removal were presented in Table 3, as

i Mo otz olows: 1) wnadapted o envionmental change
P 9 agitation linked with physical distress, 3)

dispussions and has 'been widely useq in hea Eﬁotional distress associated with limited
SC'er.‘C“-‘. research to 'mpro"e the consistency 8 tivities, 4) delirium linked with treatments, and
gualitative data analysis (Goto et al., 2014). 5) uncontrolled physical movements.

Ethical consideration: This study was approved
by the Kanazawa University Medical ethic
committee (permission number: 706).

Nursing interventions: Two major interventions
Yhat have been carried out by nurses after
unplanned tube and catheter removal. First, tube
Results and catheter were inserted at sites where the tube

Prevalence: A total of 427 incident reports were aggeﬁftgitsornéoﬁ]ee Sg?iltlan?sot/vg?e zf)zgrvtgj :]ned
reviewed. Overall, 66.7% (40 out of 60) of? ' : P

incidents and accidents reports were related ?gssted at frequent interval such as ftoileting

unexpected removal of tube and catheter. Tr%ssstance, changing diapers, and other needs. In

incident rate of unplanned removal was 0.67 p&ddm(_)n, m(;sst of the Zgurses had a work
1000 patient days. experience of 5 years to 26 years.

Correlation among  variables related
nplanned removal of tubes and catheters:
able 4 shows that there was a correlation
tween age & .347), cognitive decline &

Patients  characteristicss.  The  patient’s
characteristics are shown in Table 1, from whic
it can be perceived that there were 36 (90%
atients above 60 age years old and 26 (65% .

Eqale patients. Patie%ts yWere hospitalized(with 44), Iangugge lc:jlsorr]der 7 '%7}.)'. and d
various conditions; 11 (27.5%) patients were pogtgcurrenc]?f ttlme]; urtthermore, ellrlum alnt d
operation and 14 (35%) patients experienc verse effects of anesthesia were also correlate

cognitive  decline  including  dementia. f=.348).

Table 1 Patient characteristics

Variables Number  Percentage
(n) (%)
Age 50-59 4 10.0
60-69 4 10.0
70-79 8 20.0
80-89 17 425
>90 7 17.5
Gender Male 26 65.0
Female 14 35.0
Disease Heart disease 29 72.5
Cerebrovascular accident 5 12.5
Pneumonia 3 7.5
Atherosclerosis 2 5.0
Stomach ulcers 1 25
Condition Post-operation including delirium
Yes 11 27.5
No 29 72.5
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Cognitive decline including dementia

Yes 14 35.0
No 26 65.0
Bedrest
Yes 18 45.0
No 22 55.0
Use of additional preventive Yes 13 325
measures including restraint No 27 67.5
Type of additional preventive
measures:
Cover for protect the insertion of 2 5.0
intravenous catheter
Cover for protect the insertion of 2 5.0
intravenous catheter and restraint
Restraint 8 20.0
Other 1 2.5

Table 2 Characteristics of tubes and cathetersin relation to unplanned removal

Variables Number  Percentage
(n) (%0)
Type of tubes and catheters Intravenous tubes 19 .5 47
Nasogastric tubes 6 15.0
Atrial tubes 4 10.0
Negative pressure tubes 4 10.0
Central venous catheters 3 7.5
Endotracheal tubes 2 5.0
Urinary catheters 2 5.0
Occurrence time Midnight 16 40.0
Day shift 10 25.0
Evening 14 35.0
Level of impact on patients Temporary treatmeméguired due to an 14 35.0
accident
Temporary observation or test is required to 6 15.0
confirm safety, but no treatment is required
No continuous observation and treatment are 20 50.0

required due to accident

Table 3 Categories of causes of unplanned tubes and cathetersremoval identified by nurses

Name of categories

Causes

Unadapted to environmental change

Agitation associated with physical distress
Emotional distress associated with limited actbsti
Delirium associated with treatments

Uncontrolled physical movement

Being transfeoednew ward or in the darkness of
night

Wouathpuncomfortable feelings after excretion in a
diaper
Distress by physical restraint or limitatioracfivities on
the bed for treatment

Having seyeadfents and or as peripheral symptoms of
dementia

Due to contractoréne upper extremities, tremor, or
continuing cough
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Table 4 Correlation among variablesrelated unplanned removal of tubes and catheters

Occurrence Age Walking Cognitive Bedrest Language Delirium Adverse Adverse
time disorder decline including disorder effect of effect of
dementia medication anesthesia
Occurrence time 1.000 347 -.023 A4 .095 271 -.066 -.230 -.167
Age 1.000 -.318 224 -114 .083 .046 -.301 -.056
Walking disorder 1.000 266 277 -.061 -174 -.108 -.061
Cognitive decline 1.000 -.348 -.145 -.152 -.258 -.145
including dementia
Bedrest 1.000 218 -.062 388 218
Language disorder 1.000 -.074 -.046 -.026
Delirium 1.000 119 348
Adverse effect of 1.000 562
medication
Adverse effect of 1.000
anesthesia
Notes: A spearman test was used to analyzed the'dpk .05; '=p< .01
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Discussion for those in ICU or undergoing surgery (Collier,

The incidence rate of unplanned removal of tubgsom; Kalish, Gillham, .& Unwin, 2014). The
de effect of anesthesia may occur shortly or

and catheters was 0.67 per 1000 patients da}%ke longer. However, older patients are more
This study finding is quite similar with other ger. ' P

P - , . ikely to experience long-term side effects
findings (0.7 per 1000 patients’ days) in th% .
intensive care units (Balmforth & Thomas, Strem, Rasmussen, & Sieber, 2014). In Japan,

: ost patients undergoing surgery in the morning
2019). Our study was conducted in 4 wards and%OI afternoon (Ishiyama et al., 2019), the side

ICU; this indicated that unplanned removal tube frect of anesthesia such as delirium may remain
and catheters are still occurring even in non-IC . . . y ren
ong older patients in the evening and night

setting. We found many causes of unplanneq . .
remO\?aI tubes and ca‘t);leters based OF:’I nur ift. Approximately 75% of the unplanned

identification. Unadapted to environmentafemoval of tubes and catheters occurred in

change, agitations related with physical distresg?/ehr]['r;%ignsnan'gtrgggt'i‘fsn?;?ﬁg:%Ogsfél\i/ﬁﬂ(r)nn (;?]
emotional distress associated with limited" 3 9 9

atients after they underwent surgery may reduce

activities, delirium associated with treatment%e incidents of unplanned removal of tubes and
and uncontrolled physical movement were th(fatheters P

main causes for the unintentional removal o
tubes and catheters. In this study, we measured the level of impact

- : o . elated to unplanned removal of tubes and
Majority of the patients (90%) who experlenceé theters. We found that one third of patients

unplanned removal of tubes and catheters in t §

. (35%) required temporary treatment due to
study belonged to an older age group of WhICunplanned removal of tubes and catheters. More

one-third of them had reduced cognitio han a half of intravenous tube and nasogastric
including dementia. Most patients with dementi : 9
bes were removed accidentally. Whereas a

experience  behavioral and psychological

symptoms of dementia (B°SD) such as, andefh7'% PELEN feToved accidenaly e ot
delusions, hallucinations, sleep cycle disorder ’ 9 P ’

. L . . ube. The consequences depended on the type of
aggression, and agitation (Tible, Riese :
Savaskan, & Von Gunten, 2017). tubes and catheter that were removed. Leslie et al

(2020) reported that unplanned removal of foley
Older people with decline cognition who werecatheter can cause urologic complications such
admitted in hospital were more prone to negatives urethral strictures, incomplete bladder
outcomes such as delirium (Fogg, Griffithsemptying and hematuria. Furthermore, some
Meredith, & Bridges, 2018). In addition, weincidents of unplanned removal device:
found that the older adult patients have languageacheostomy tube (2 episodes) or endotracheal
disorders making it difficult for them totube (6 episodes) and central catheter (3
communicate for their needs. This indicated thapisodes), were related to severe consequence of
we should provide more attention to the oldetardiac arrest (Balmforth & Thomas, 2019).

ones with dementia as they are more Vumerabﬁreventin unolanned removal of tubes and
to face unplanned removal of tubes and catheters 9 P

They need continuous support from healthcar%atheters is not only to increase the effectiveness

professionals including nurse during admissiotr{ez.itment but also_to prevent Ilfe-threatenmg
to the hospital (Dyrstad, Laugaland, & StormlnC|dent among patients. In this study various

2015). Nurses could assist older patients in theqireventlve interventions were implemented by

first-time admission hospital to adapt with theiﬂ%r\zg\slerdepuenndlg]ngnezn rtehrf]o\r/);tleg]:[s tucboendgr?g.
transitional care from home or community ’ b .

. : . catheter are still happening. The development of
setting to the hospital setting. o )

additional preventive measures based on types of

More than a quarter of patients who underwentibes and catheters particularly insertion of
surgery and delirium experienced an unplannddtravenous and nasogastric tube should be
removal of tubes and catheters. Delirium causensidered.
by the side effects of anesthesia after surgery .. .. S . .
often occurs and cannot be avoided particularlg'mgal':ias'lghigrmgf;gnsrg];rggseit#\?g a;“ug
for older adult patients. Delirlum is commonly erefore; ?he ossibilit ’of selec{)ion bias coul}é'
experienced by older patients in the hospital ar%Q ’ p y

patients with long-term care facilities particujarl ot be fully excluded.
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Conclusion: The incidence rate of unplannedHiguchi K. (2012). Analysis of free comments in a
removal of tubes and catheters was 0.67 per 1000 questionnaire survey: quantitative analysis by KH
patients’ days. Majority of the patients belonged coder. Shakai Chosa; 8:92-96. _

to the old-age groupEven though, various Ishlyama,_Y., Ishida, F., Ooae, S., Takano, Y.,|,S_ek
methods were already implemented to prevent it, 3 Shimada, S., ... Kudo, S. (2019). Surgical
unplanned removal of tubes and catheters still starting time in the morning versus the afternoon:

. . . propensity score matched analysis of operative
prevailed. Strategies to manage deliium and outcomes following laparoscopic colectomy for

enhance observation in nighttime especially in cojorectal cancer. Surgical Endoscopy, 33(6),
older adult patient with decline cognition may 1769-1776.

reduce the incident of unplanned removal dfalish, V. B., Gillham, J. E., & Unwin, B. K. (204
tubes and catheters. Further clinical studies are Delirium in Older persons: Evaluation and
needed to evaluate and develop additional Management. Am Fam Physician, 90(3), 150-158.
preventive measures on preventing unplanndgrpanen, T.J., Casey, A.L., Whitehouse, T. et al.

removal of tubes and catheters including minimal (2019)- A clinical evaluation of two central venous
use of restraint catheter stabilization systems. Ann. Intensive Care

9, 49. https://doi.org/10.1186/s13613-019-0519-6
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