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Summary. Introduction: Intravenous (i.v.) therapy may be

associated with important catheter-related morbidity and

discomfort. The safety, efficacy, comfort, and cost-effectiveness

of peripherally inserted central catheters (PICCs) were com-

pared to peripheral catheters (PCs) in a randomized controlled

trial. Methods: Hospitalized patients requiring i.v. therapy ‡
five days were randomized 1:1 to PICC or PC. Outcomes were

incidence ofmajor complications,minor complications, efficacy

of catheters, patient satisfaction, and cost-effectiveness.Results:

60 patients were included. Major complications were observed

in 22.6% of patients in the PICC group [six deep venous

thrombosis (DVT), one insertion-site infection] and 3.4% of

patients in the PC group [one DVT; risk ratio (RR) 6.6;

P = 0.03]. Superficial venous thrombosis (SVT) occurred in

29.0% of patients in the PICC group and 37.9% of patients in

the PC group (RR 0.60;P = 0.20). Patients in the PICC group

required 1.16 catheters on average during the study period,

compared with 1.97 in the PC group (P < 0.04). The mean

number of venipunctures (catheter insertion and blood sam-

pling) was 1.36 in the PICC group vs. 8.25 in the PC group

(P < 0.001). Intravenous drug administration was considered

very or quite satisfying by 96.8% of the patients in the PICC

group, and 79.3% in the PC group. Insertion and maintenance

mean cost was 690 US$ for PICC and 237 US$ for PC.

Discussion: PICC is efficient and satisfying for hospitalized

patients requiring i.v. therapy ‡ five days. However, the risk of

DVT, mostly asymptomatic, appears higher than previously

reported, and should be considered before using a PICC.

Keywords: cost-effectiveness analysis, infection, peripheral

catheter, peripherally inserted central catheter (PICC), satisfac-

tion questionnaire, thrombosis.

Introduction

Intravenous (i.v.) drug infusion and catheter handling represent

an important burden in in-hospital patient care and may be

associated with serious catheter-related morbidity and discom-

fort. Peripheral catheters (PCs) are easily inserted but need

frequent replacement as a result of occlusion, superficial venous

thrombosis (SVT) or phlebitis [1]. Peripheral catheters cannot

systematically be used for blood sampling, and therefore

additional venous punctures are usually needed.

Peripherally inserted central catheters (PICCs) are inserted

in the basilic or cephalic vein, with catheter extremity placed

in the superior vena cava [2,3]. A peripherally inserted central

catheter functions as a central catheter, allowing both drug

infusion and blood sampling, and lessens the risk of central

venous catheter insertion (i.e. carotid ponction, pneumatho-

rax). Permeability of PICCs may last from weeks to months.

Because of the high satisfaction of patients and caregivers

with PICCs in hospital and ambulatory medicine, their use

has considerably increased during the last two decades [4].

The PICC-related infectious [5–16] and thrombotic [17–21]

complications seem to be low in several uncontrolled studies,

but have not been evaluated in prospective trials. Therefore,

we designed a randomized controlled trial of PICC vs. PC,

for in-hospital intravenous therapy, focusing on multiple

aspects, including safety, efficacy, patient satisfaction, and

cost-effectiveness.

Methods

Patients

The study was a monocentric, non-blinded, randomized,

controlled trial, in a tertiary care hospital. During the study
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period, all consecutive patients hospitalized in the Department

of Medicine were considered for inclusion if they required i.v.

therapy, for an expected duration ‡ five days. Exclusion

criteria were serum creatinine levels >160 lmol L)1, high risk

of bleeding, and need for central venous catheter. All patients

gave informed consent and the study protocol was approved by

the institution ethics committee.

Catheter insertion and maintenance

Patients were randomly assigned to either five French silicon

single lumen PICCs (PICS-501-MPIS, Cook, Bloomington,

IN, USA) or 18-gage polyurethane PCs (Optiva 2, Medex,

Carlsbad, CA, USA) by use of computer-generated random

numbers. Allocation was kept blind until the end of the

inclusion procedure. Randomization was stratified for throm-

bophilia, defined by known hereditary prothrombotic state or

history of recurrent thromboembolic events, and for immuno-

suppression. Peripherally inserted central catheters were placed

by four experimented interventional radiologists in the angi-

ography suite, and were inserted in the basilic or brachial vein

of the non-dominant arm. The vein was catheterized under

sonographic control, in sterile conditions, a few centimeters

proximal to the elbow. Catheter extremity was placed in the

superior vena cava, and its position was checked by fluoros-

copy to allow immediate tip repositioning. Peripherally inserted

central catheters were used with an antireflow CLC2000 valve

(ICU Medical, San Clemente, CA, USA) [22]. Peripheral

catheters were bedside placed by nurses, in the more suitable

superficial vein of the forearm. By default, they inserted 18-

gauge PCs on the forearm, but size from 14- to 22-gauge were

available if required. In both groups, catheter use, daily

surveillance of insertion-site, and refection of the dressing

followed standardized validated procedures [23,24]. Catheter-

site dressings were inspected every day, and changed immedi-

ately if damp, loosened, or soiled. Alcoholic solution with 5%

chlorexidine was used for insertion site disinfection in both

groups.

Definition of outcomes

The first outcome was the incidence of catheter-related major

complications, defined by an adverse event requiring a specific

treatment, prolongation of hospitalization or rehospitalization

[25]. Assessment of major complications included systematic

search of upper limb deep venous thrombosis (DVT) and a

surveillance of catheter-related infection. The second outcome

was the incidence of minor complications, defined by minor

events requiring no treatment, no prolongation of hospitaliza-

tion >24 h and no rehospitalization except for clinical

evaluation. This included upper limb superficial venous

thrombosis (SVT). The third outcome was the efficacy of the

catheter, regarding i.v. perfusion and blood sampling. The

fourth outcome was patient satisfaction regarding the strategy

of i.v. access during the study period. The fifth outcomewas the

cost of the catheter use.

Assessment of venous thrombosis

Arm circumference, local pain, and superficial vein enlarge-

ment were assessed daily. All patients had an examination

of superficial and deep veins of both upper limbs, by

compression ultrasonography (CUS), before randomization

and at the end of the study period, after catheter

withdrawal [26]. Compression ultrasonography was per-

formed with a 7.5 MHz linear transducer (En Visor HD,

Philips Ultrasounds, Bothell, WA, USA). In addition,

proximal venous flows were assessed to detect indirect signs

of central venous thrombosis [27]. Catheter-related venous

thrombosis was defined by the presence at the end of the

study of non-compressible material in the vein lumen, which

was absent at baseline [28]. Thromboses of the subclavian,

axillary, and humeral veins were classified as DVT, whereas

thromboses of the basilic and cephalic veins were classified

as SVT.

Assessment of infection

Catheter-related infections were prospectively monitored by

daily inspections of the dressing and insertion site. Body

temperature was measured at least twice daily. New acute

fever was investigated by culture of two blood samples (at

least one drawn by venipuncture) and if the catheter was the

suspected source of infection, it was removed and cultured

[29]. Catheter-related soft tissue infection was diagnosed

when erythema, induration, and pus were present at the site

of insertion, in the presence of clinical or biological sign of

infection. Very localized exitsite erythema, as often observed

with PICCs or PCs, was not considered as a soft tissue

infection.

Assessment of efficacy

Efficacy was assessed by the number of catheters required to

complete the i.v. treatment, the number of venipunctures

needed to insert catheters during the study period, and the

number of new venipuctures needed to draw blood during the

study period (including puncture failure).

Assessment of satisfaction

Patient satisfaction was evaluated at the end of the study

period, by means of a questionnaire, developed specifically for

this study. It was elaborated and validated in our institution

during discussions with hospitalized patients who had experi-

enced similar i.v. therapy durations. Three distinct important

indicators were identified by patients: the frequency of

venipuncture during hospital stay, the pain consecutive to

these venipunctures and puncture failures, and the discomfort

as a result of the catheter position on the arm. A questionnaire

assessing these three points and the global satisfaction regard-

ing i.v. therapy was created, using quality answers with four-

point Likert intervals.
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Cost-effectiveness analysis

The mean cost of catheter insertion and maintenance was

calculated in each group. The purpose of this analysis was to

estimate the global cost of each strategy, includingmaterial and

human costs. The PICC cost included the catheter tray, the

sterile material for insertion, fluoroscopy, salaries of interven-

tional radiologist, and attendance of the angiography suite. In

both groups, the material used for catheter maintenance,

including dressing, valve, fixation device, material for saline

flush, and material for blood sampling, was prospectively

recorded. The cost of nurses� salaries during catheter insertion

and maintenance was also calculated.

Statistics

The incidence of PICC-related DVT or infection could not

reliably be anticipated from the literature (reported incidence of

DVT from 0% to 60%) [5,21]. Therefore, a sample size of 60

patients was prespecified, with an optional additional similar

group inclusion, if differences in the incidence of major

complications had not reached statistical significance. Out-

comes were analyzed according to the intention to treat model.

Proportions of events were compared using the Fisher exact

test. Responses of the questionnaire were compared between

groups using the Pearson v2-test. Continuous variables were

compared by the Student�s t-test or Mann–Whitney rank sum

test according to normality of their distribution. Predictors of

outcome were searched by bivariate regression analysis.

Statistical significance was considered for P-values <0.05.

Statistical analysis was performed using Stata 9.2 (Statacorp,

College Station, TX, USA).

Results

Patients

The study started in August 2005 and was stopped in

December 2006, because of the prespecified stopping rule,

after inclusion of 60 patients (35% women, mean age ± SD

67.0 ± 16.5). Thirty-one were assigned to PICCs and 29 to

PCs (Fig. 1). The clinical characteristics of the patients are

presented in Table 1.

Safety outcomes

Major complications were observed in seven patients [22.6%,

95% confidence interval (CI) 9.6–41.1] in the PICC group and

in one patient (3.4%, 95% CI 0.1–17.8) in the PC group [risk

ratio (RR) 6.6; P = 0.03; Table 2]. Six catheter-related DVTs

of the subclavian or axillary veins occurred in the PICC group

(19.4%, 95% CI 7.4–37.5) vs. one brachial DVT in the PC

group (3.4%, 95% CI 0.1–17.8; P = 0.06). Localization and

extension of the DVT are detailed in Table 3. Three patients in

the PICC group had short axillary vein occlusion and three

patients had a non-occlusive thrombosis of the axillary or

subclavian vein. All PICC-related DVTs were asymptomatic

sonographic findings. Clinical signs were limited to 1.3 ± 0.5

(mean ± SD) cm arm circumference enlargement between

baseline and end of study, compared to a 0.5 ± 0.3 cm

increase for patients without DVT. No patient with DVT had

shoulder or neck pain, or superficial vein enlargement. No

patient presented any symptom of pulmonary embolism (PE).

Three of these six cases of DVT occurred despite therapeutic

anticoagulation administered during study period, and one

despite prophylactic anticoagulation. Among the six cases of

PICC-induced DVT, the thrombotic risk factors were previous

thrombo-embolic event (two), heart failure (two), active cancer

(one), bed rest (all), and the catheter itself (Table 3). Although

asymptomatic, these DVTs were treated by anticoagulation,

following standard upper limb DVT management. Patients

without contraindication to antithrombotic drug were treated

by therapeutic anticoagulation for six weeks (two patients) or

longer if they had long-term indication to antithrombotic

treatment (one patients with atrial fibrillation, two patients

with a prosthetic heart valve). One patient was not treated,

because of a relative contraindication to antithrombotic drug.

All patients were clinically evaluated at three months and had

no post-thrombotic symptoms. Two patients were examined by

CUS and had a complete recanalization of the thrombosed

veins.

The case of DVT in the PC group was an extension of a

thrombosis of cephalic vein in one brachial vein. The patient

had received i.v. iron and unfractioned heparin for seven days,

using two PCs. The DVT was managed by catheter retrieval

without antithrombotic treatment and evolution was favorable

at three-month follow-up.

There was one infection in the PICC group, which presented

by a localized painful and erythematous 4.5 cm plaque around

the insertion site. Blood cultures remained negative. Culture of

the insertion point and the catheter tip was positive for

Staphyloccocus epidermidis. The patient was treated by catheter

retrieval and oral amoxicillin-clavulanate. Evolution was

rapidly favorable. There was no bloodstream infection in any

group.

Superficial venous thrombosis occurred in nine (29.0%; 95%

CI 14.2–48.3) patients with PICCs and in 13 (37.9%; 95% CI

20.7–57.7) patients in the PC group (RR 0.65; P = 0.20). The

incidences of SVT were statistically different after adjustment

for the catheter use duration by calculation of incidence

densities (Table 2). All these SVTs were handled by catheter

withdrawal and clinical surveillance. None required antithrom-

botic treatment, except topic heparinoids.

Efficacy of catheters

In thePICCgroup, ameannumberof 1.16 catheters (1.03PICC

and 0.13 PC)were used for each patient, compared to amean of

1.97 catheters (1.97 PC and no PICC) in the PC group

(P = 0.04). Four 16-gauge, 37 18-gauge, 12 20-gauge, and four

22-gaugePCswere inserted. In thePICCgroup, ameannumber

of 1.16 venipunctures were required for catheter insertion and

Catheter and thrombosis 1283
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0.20 for blood sampling, during the study period, compared to

2.27 venipunctures for catheter insertion (P < 0.01) and 5.98

for blood sampling (P < 0.001) in the PC group.

Patient satisfaction

Satisfaction, evaluated through the questionnaire, was signif-

icantly higher in the PICC group than in the PC group

(Table 4). This difference concerned the three specific questions

and the global appreciation of the strategy for i.v. treatment.

The i.v. drug administration and venous sampling were

estimated very satisfying or quite satisfying in 96.8% of the

patients in the PICC group, and 79.3% in the PC group.

Cost-effectiveness analysis

Overall, the cost of PICC use was evaluated at 690 US$ per

patient,whereas the cost of PCusewas evaluated at 237US$. In

the PICC group, the price of materials required for insertion

(210US$) and angiography suite occupancy (265US$)were the

major contributors of the overall cost. The materials necessary

for catheter maintenance were evaluated to be 27 US$ per

patient in the PICC group and 18US$ in the PC group. Nurses

spent 4.1 h per patient for handling the PICCs and approxi-

mately 5.5 h with PCs. This represented a patient cost for

nurses� salaries of 165 US$ for PICCs and 219 US$ for PCs.

The cost as a result of catheter complications was not

included in this analysis. Management of a therapeutic

anticoagulation for a catheter-related DVT usually includes

five to seven days low-molecular-weight heparin, six weeks to

three months oral anticoagulation and regular coagulation

tests. This has an estimated cost of 300–350 US$ for each case,

which will be partially supported by the institution, the

insurance company, and partially by the patient, depending

on the time of diagnosis (i.e. before or after hospital discharge),

and the country specific health care system.

66  Patients excluded:
15 had renal failure 
22 had absolute contraindication 
to anticoagulant therapy 
29 declined participation 

60 Patients randomized to catheter

31 assigned to PICC 29 assigned to PC

31 completed the study
and included in analyses

29 completed the study and
included in analyses

463 Patients screened for eligibility

126 patients identified with expected
≥ 5 days IV therapy

End of Study period defined by: 
29 end of IV treatment 
1 transfer to operating room 
1 transfer to another hospital 

End of Study period defined by:
27 end of IV treatment 
1 need for central catheter 
1 transfer to another hospital 

Fig. 1. Patient flow diagram from inclusion to study completion.
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Discussion

This study compared two different strategies of i.v. perfusion,

and found a higher incidence of DVT and a lower incidence of

SVT in the PICC group than in the PC group. The PICC is

more efficient and provides more satisfaction to patients than

the PC, but has a higher cost. The DVTs observed in the PICC

group were all asymptomatic findings at ultrasonography, and

their clinical evolution was favorable after handling with

adequate antithrombotic treatment.

In this study the incidence of PICC-related DVT was

higher than reported previously. Previous retrospective studies

reporting PICC-related complications found very low inci-

dence of thrombosis (<2%), when complications were

clinically monitored, without systematic CUS or phlebogra-

phy [7–10,12–17]. These studies may have underestimated the

true incidence of DVT by lack of asymptomatic DVT

detection. Other retrospective studies found incidence of

thrombosis up to 25% [18–20]. In these studies, the mode of

inclusion was a crossing of lists of patients having had PICCs

inserted and having subsequently had a phlebography. The

limitation of this mode of inclusion is the lack of information

on the indication to phlebography, an exam that is not

routinely performed after PICC withdrawal. More recently,

Abdullah et al. [30] prospectively searched for thrombosis by

systematic phlebography after PICC withdrawal and found

venous thrombosis in 38.5% of patients, mainly as a result of

asymptomatic non-occluding superficial thrombosis of the

basilic or cephalic veins. This incidence of thrombosis is closer

to that found in our study. However, the absence of initial

phlebography does not allow a definitive differentiation

between new and older thromboses. Additionally, phlebog-

raphy may be even more sensible than CUS to detect small

non-occlusive thrombi.

The association of clinical variables and DVT was investi-

gated by bivariate regression analysis. The variables age,

gender, active cancer, heart failure, respiratory failure, renal

failure, acute infection, previous thrombo-embolic disease,

duration of catheter use, anticoagulation, and class of infused

drug were not significantly associated withDVT.However, this

analysis is limited by the small number of events. The

thrombogenicity of PICCs despite anticoagulation (Table 3)

may be explained by the PICC length, superficial vein

narrowness, and intimal trauma by the catheter. Thrombosis

localized in the subclavian vein may be a result of a proximal

extension or intimal lesions consecutive to intermittent com-

pression by clavicula. Deep venous thromboses were localized

away from the superior cava vena, where the PICC tip delivers

the drug. The high blood flow in this vein quickly reduces drug

concentration and probably protects the venous endothelium

from the drug irritant properties. Therefore, we postulate that

the type of drug perfused has a limited role in the generation of

DVT associated to PICC.

This study raises the question of systematic DVT screen after

PICC use. There is enough evidence that symptomatic upper

Table 1 Clinical characteristics of the patients

Clinical characteristics

PICC

(n = 31)

PC

(n = 29)

Age (median, IQR) 66 (57–77) 71 (63–80)

Male (%) 22 (70.1) 17 (58.6)

Major comorbidities (%)

Heart failure 8 (25.8) 10 (34.5)

Coronary artery disease 11 (35.5) 8 (27.6)

Atrial fibrillation 1 (3.2) 7 (24.1)

Respiratory disease 10 (32.3) 5 (17.2)

Chronic renal failure 2 (6.5) 4 (13.8)

Active cancer 5 (16.1) 3 (10.3)

Acute infection 17 (54.4) 16 (55.2)

Venous thrombo-embolism 4 (12.9) 4 (13.8)

Diabetes mellitus 6 (19.6) 5 (17.2)

Intravenous drug users 2 (6.5) 1 (3.5)

Immunosuppression 3 (9.7) 2 (6.9)

Thrombophilia 3 (9.7) 3 (10.3)

Karnofsky score of morbidity

[36] (mean ± SD)

66 ± 22 60 ± 21

Anticoagulation during study period (%)

Prophylactic 7 (22.6) 3 (10.3)

Therapeutic 14 (45.2) 12 (41.4)

Duration of intravenous drug

perfusion (mean ± SD) (days)

8.2 ± 6.0 6.8 ± 5.4*

Duration of catheter use

(mean ± SD) (days)

9.4 ± 6.6 7.3 ± 5.3�

Intravenous drugs perfused through the study catheter (%)

Antimicrobial agent 19 (61.3) 15 (51.7)

Volume/electrolytes replacement 6 (19.4) 7 (24.1)

Unfractioned heparin 4 (12.9) 7 (24.1)

Diuretics 5 (16.1) 6 (20.7)

Other therapy 3 (7.7) 4 (13.8)

*P = 0.02, �P = 0.01.

Table 2 Safety outcomes

PICC (n = 31) PC (n = 29) P-value

Incidence of major complications

All events (deep venous thrombosis, sepsis, cellulitis) 7 (22.6) 1 (3.4) 0.03

Deep venous thrombosis 6 (19.4) 1 (3.4) 0.06

Celulititis 1 (3.2) 0 0.51

Sepsis 0 0

Major complications per 1000 patient-days 24.0 4.7 <0.01

Incidence of minor complications

Superficial venous thrombosis 9 (29.0) 13 (44.8) 0.20

Superficial venous thrombosis per 1000 patient-days 30.9 61.4 <0.01

Values given in parentheses are in percentages.
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limb DVT must be appropriately confirmed and treated by

antithrombotic agents in order to decrease the extension of

thrombosis, the risk of post-thrombotic syndrome, and the risk

of PE. This benefit is, however, less clear for asymptomatic

non-occlusive catheter-related thrombosis, even more if the

source of thrombosis (the catheter) can be quickly removed. It

was shown that in cancer patients, longstanding central venous

catheters or totally implantable catheters are complicated by up

to 25% of PE [31]. In two prospective trials, 70% and 75% of

these PEs were asymptomatic findings at lung scan and would

probably not have been diagnosed outside a research protocol

[32,33]. It is uncertain whether the systematic search of

asymptomatic catheter-related PE brings any benefit. In our

study, only 16.1% of patients in the PICC group had active

cancer and the catheter use duration lasted a few days, before

removal. No patient had symptomatic DVT and no patient

had symptoms of PE. In such a population, the incidence of

new PE, even asymptomatic, may be very low. Up to now, it

was our policy to treat catheter-induced DVT by catheter

retrieval and at least six weeks of anticoagulation. All DVTs

were therefore classified as major complications in this study,

even though they were asymptomatic findings. This policy may

have overstaged these events as major complications. There-

fore, in the setting of middle duration in-hospital PICC use,

there are no strong arguments to recommend a systematic

DVT screen, because there is no clear information on the

prognosis of these asymptomatic DVT once the catheter is

removed, and because there is no clear recommendation on the

best way to manage them. Moreover, a systematic screen

should include an exam before PICC insertion to avoid

overdiagnosis of DVT and overtreatment. However, DVTmay

reach up to one-fifth of patients treated by PICCs, and present

with very few clinical signs. We therefore recommend a careful

clinical surveillance and to use CUS whenever a suspicion of

DVT is present clinically.

The incidence of infectious complications related to PICCs

was reported in several studies, with high discrepancies. The

incidences of sepsis varied from 0.4% to 25.7% of patients with

PICC or from 0.01 to 80 sepsis by 10 000 days of PICC use

[7,12,13]. The high variability of these results may be a result of

the lack of uniformity in the definition of infectious compli-

cations, some authors reporting only clinical infections, other

having reported catheter colonization [13,14]. In our study, the

incidence of clinical infection related to catheters was too low to

draw any conclusion.

Different studies have previously investigated the satisfaction

of patients treated by PICCs, and found a higher satisfaction

thanwith PCs [34,35]. In our study, it appears that comfort was

an important point for the population included, and that

comfort exceeded the fear of venous complication, especially if

asymptomatic. This may be explained by the numerous

comorbidities and the poor general state at inclusion, as the

low Karnofsky score of morbidity shows. Multiple comorbid-

ities usually induce the necessity of frequent blood exams,

increasing the number of venipunctures. One can imagine that

the perspective of a single catheter allowing all the infusions

and blood sampling during a hospital stay is tempting,

especially for patients previously treated with PCs.

Our analysis showed that PICCs are not as cost-effective as

PCs in this setting. The difference was mainly a result of the

cost of PICC insertion in the angiography suite, which was

only partially compensated by the reduction of nursing time

in the PICC group. Our analysis tried to include all costs

related to the catheter insertion and handling, in order to

perform an evaluation as complete as possible. The major

PICC advantage regarding costs may be related to an early

hospital discharge for patients who require central i.v.

perfusion. This was not taken into account in our study.

The cost difference between PICC and PC use (471 US$ per

patient) should be evaluated with caution by including the

marginal cost of one hospital day, estimated to 538 US$ in

our institution.

In conclusion, this study shows that the PICC is an efficient

and appreciated catheter for hospitalized patients with multiple

comorbidities, requiring i.v. treatment for ‡ five days. How-

ever, this study found that one-fifth of patients with PICCs

developed asymptomatic DVT, whose clinical importance and

prognosis are unknown. We therefore conclude that the PICC

should not be used as the first choice catheter for all

hospitalized patients, but it remains an interesting alternative

for patients with few forearm i.v. access possibilities, for

patients requiring numerous blood exams or for patients

requiring prolonged i.v. access. We recommend withdrawing

the PICC as soon as it is no longer used, to reduce the exposure

duration to the risk of thrombosis. We also recommend the

performance of a rigorous clinical surveillance for DVT and

that the PICC is not used for patients with contraindication to

antithrombotic treatment or for patients who may require

hemodialysis.

Table 4 Patient satisfaction at the end of the study period

PICC (31) PC (29) P-value

During this hospital stay, the frequency of venipunctures was

Very acceptable 58.1 13.8 0.001

Acceptable 41.9 58.6

Not very acceptable 0 24.1

Unacceptable 0 3.4

During this hospital stay, the pain consecutive to venipunctures was

Very acceptable 67.7 24.1 0.005

Acceptable 29.0 58.0

Not very acceptable 0 10.3

Unacceptable 3.2 3.4

During this hospital stay, the catheter and its position on the arm were

Very disturbing 0 3.4 0.008

Disturbing 16.1 31.0

Not very disturbing 45.2 62.1

Not disturbing at all 38.7 3.4

Overall, during this hospital stay, the intravenous drug administration

was

Very satisfying 77.4 20.7 <0.001

Satisfying 19.4 58.6

Not very satisfying 3.2 20.7

Not satisfying at all 0 0
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