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Purpose: To determine the effects of vibration and cold gel pack applica-
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tion on pain and anxiety levels of patients undergoing intravenous (IV)

catheterization.

Design: A randomized controlled, pretest and post-test experimental

study.

Methods: Catheterization was performed 60 seconds before the IV cath-

eterization procedure was started by applying vibration and cold gel

pack to patients in the experimental group. Patients in the control group

underwent catheterization using standard procedures.

Findings: The mean pain scores of patients in the experimental group

were lower than those of the patients in the control group. Intragroup

analysis demonstrated that the mean scores obtained from the state anx-

iety and trait anxiety inventories after the study were not significantly

different from those obtained before the study.

Conclusions: Vibration and cold gel pack application is suggested to

relive pain during IV catheterization in adults.
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DRUG APPLICATIONS ARE BECOMING more

and more complex with these developments in

technology impacting the knowledge and skills

of basic nursing functions, where patient safety

is given priority.1-3 Many individuals who have
acute or chronic health problems receive

medications as part of their treatment.1,2

Intravenous (IV) catheterization, one of the

indispensable applications of modern medicine,
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enables practitioners to perform venous access

in almost all patients admitted to the hospital for

diagnosis or treatment. It is also one of the ways

of providing drug treatment, fluid therapy,

and peripheral nutrition.4-7 Thanks to IV
catheterization, the skin integrity of the patient is

protected during repeated IV administration of

medications within the day, and the patient does

not feel pain during each administration.1

In IV treatments, nurses are responsible for the

maintenance of peripheral IV catheterization,

administration and maintenance of the treatment,
and prevention of possible complications likely

to develop during treatment.4 Peripheral IV cathe-

terization skills are difficult to acquire.4,8 To ensure

continuity of the acquired skill, the practitioner

should frequently perform IV catheterization.8 If

not performed correctly, peripheral IV catheteriza-

tion can lead to many life-threatening, widespread,

and preventable complications.4,9,10 Most of these
complications can be avoided by carefully
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evaluating the patient, taking various precautions

before and after administration, and using

an appropriate technique during the placement

of the IV catheter.4,10,11 Unavoidable IV

catheterization complications lead to prolonged
hospital stays and economic losses, cause

patients to undergo unnecessary diagnostic

procedures and treatment, increase patient and

family stress, and increase health personnel’s

workload.4,10 Therefore, nurses should have the

ability to perform peripheral IV catheterization

and know the complications likely to occur.10

IV catheterization is an application that causes

pain and discomfort to many patients.12,13

Reducing the pain of patients is important for

nurses.2 Pain control can be achieved in patients

when nurses perform accurate assessment, apply

pharmacologic and nonpharmacologic proced-

ures rapidly, monitor the patient’s response to

these procedures, and implement precautions to
relieve pain.14,15

The IV catheterization procedure, which

frequently causes pain in patients, is also related

to anxiety.16 Anxiety and pain are phenomena

that mutually affect each other and thus the

severity of each increases.17-19 Anxiety occurs

because of patients’ previous negative
experiences and fear of harm, and interventions

that occur outside their control. Controlling

anxiety during interventions allows the patient

and the nurse to be more comfortable during

the procedure.20,21 Using appropriate IV

catheterization techniques, having the patient lie

in supine position during catheterization,

informing the patient about the procedure,
drawing the patient’s attention to something else,

calming the patient down, and gaining the

patient’s confidence are the factors that reduce

their pain and anxiety.1,2,8

One of the factors causing pain during the IV cath-

eterization is the method used for catheterization.1

Several methods have been used to prevent or
reduce the pain experienced during IV catheteriza-

tion.13,22Buzzy is a devicedeveloped to reducepain

associatedwith IV catheterization. It combines cold

and vibration, two nonpharmacologic methods. It

is reusable, cost effective, and fast and easy to use.

It helps patients who have injection or needle
phobia.23 It is possible to explain the effects of vi-

bration therapy and cold application on pain with

the gate control theory.24,25 This theory suggests

that pain is transmitted from the peripheral

nervous system to the central nervous system,
where it is modulated by a gating system in the

dorsal horn of the spinal cord. It has been

suggested that the afferent pain-receptive nerves

(A-delta fibers and slower C fibers carrying pain

messages) are blocked by faster non-noxious mo-

tion nerves (A-beta fibers).25-27 Prolonged cold

stimulates the C fibers and may block the A-delta

pain signals. Cold may also result in enhanced
activation of supraspinal mechanisms, increasing

the body’s overall pain threshold.25,28

This study was designed to determine the effects

of vibration and cold gel pack application on

pain and anxiety levels of patients undergoing IV

catheterization.

Materials and Methods

This randomized controlled trial was conducted

between September 2015 and March 2016 in the

cardiology, internal medicine, chest diseases, and
neurology departments of a university hospital in

Turkey. A pretest and post-test model was used.

The study sample consisted of 100 18- to 64-year-

old patients who underwent IV catheterization

for the study, who did not have an IV catheter

from a previous hospitalization, were conscious,

had the appropriate vascular structure, were able

to understand and speak Turkish, were able to un-
derstand the visual analog scale (VAS), did not have

a psychiatric problem, and agreed to participate in

the study. Patients with an even protocol number

were assigned to the experimental group (Buzzy

group) (n 5 50) and those with an odd protocol

number were assigned to the control group (n 5
50) using a random sampling method. Power anal-

ysis was performed to determine the required sam-
ple size by using the following values: a 5 5%,

effect size (d) 5 0.30, and 1 2 b (power) 5 0.100

(100%).

Data Collection Tools

The ‘‘Patient Identification Form,’’ ‘‘State-Trait

Anxiety Inventory’’ (STAI), ‘‘VAS,’’ and VAS for
satisfaction were used as data collection tools.
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PATIENT IDENTIFICATION FORM. This form

contained questions regarding the patient’s socio-

demographic characteristics and procedure-

related pain expectancy. Pain expectancy and

level of satisfaction were assessed after IV cathe-
terization. Pain expectancy was categorized into

the following three types: expected, less than ex-

pected, and more than expected.

STAI. €Oner and Le Compte29 reported that the in-
ventory developed by Spielberger, Gorsuch, and

Lusheneconsists of two subscales: state anxiety and

trait anxiety. Each subscale has 20 items. The State-

Trait Anxiety Scale was adapted into Turkish by
€Oner and Le Compte.29 They also conducted the

validity and reliability study of the Turkish version

of the scale. State and trait anxiety scores are

calculated separately.

The State Anxiety Inventory has 10 reversed items,

which were scored in reverse. The remaining 10

items were scored without reversing the scores.

The possible total score of both scales ranges

from 20 to 80. Higher scores indicate higher anxi-

ety levels and lower scores refer to lower anxiety

levels. €Oner and Le Compte29 reported that in
Spielberger et al, scores between 0 and 19 indicate

the absence of anxiety, between 20 and 39 indicate

mild, between 40 and 59 indicate moderate, be-

tween 60 and 79 indicate severe anxiety, and 80

points too severe, at panic level anxiety. They

also report that individuals whose score is 60 or

more need professional assistance.29

In the present study, the reliability coefficient for

the state anxiety was 0.92 before IV catheteriza-

tion and 0.92 after IV catheterization. For the trait

anxiety, it was 0.91 before IV catheterization and

0.92 after IV catheterization.

VAS FOR PAIN. This scale was used to assess pain

severity. It is usually a 10-cm long horizontal line

with the expressions ‘‘no pain’’ at one end, and

‘‘the worst imaginable pain’’ at the other end. A

score of ‘‘0’’ indicated the absence of pain,

whereas ‘‘10’’ indicated the most severe pain. The

participants are told to mark any figure between
‘‘0’’ and ‘‘10.’’

VAS FOR SATISFACTION. This scale was also

used for satisfaction assessment, too. The severity
of satisfaction was scored between 0 and 100

points. A score of ‘‘0’’ indicated that ‘‘I am not satis-

fied at all,’’ whereas ‘‘100’’ indicated that ‘‘I am very

satisfied.’’ The patientswere told tomark any figure

between ‘‘0’’ and ‘‘100.’’

Ethical Consideration

To carry out the study, written permissions were

obtained from the Clinical Research Ethics Board

of the university (No: 85.252.386-20) and the Uni-

versity Hospital Administration where the study

was to be conducted. Written and verbal consent

was obtained from the patients to participate in

the study.

Implementation of the Procedure

After consent forms were obtained from the pa-

tients, the Patient Identification Form and STAI

were filled in and patients’ pulse rates were re-

corded. The researcher performed all catheteriza-

tions to avoid any factors that might lead to

differences resulting from the fact that there might

be differences between the techniques used by

different people to perform IV catheterization. In
addition, we used a single type (20 gauge) IV cath-

eter to prevent differences that might stem from

the effects of different IV catheters. IV catheteriza-

tion in the experimental groupwas initiated 60 sec-

onds after applying vibration and cold gel pack to

patients and with the device still working (with

the stimulations of cold and vibration). To comply

with the standard procedure, we used only a tour-
niquet (that did not include use of local anesthetic,

cold, or distraction) to perform catheterization in

patients in the control group. The participants’

pain, anxiety, and satisfaction levels and pulse rates

related to IV catheterizationwere assessed immedi-

ately after the procedure in both groups.

‘‘Buzzy,’’ a recently developed reusable device, is
7.2 cm 3 4.8 cm 3 2.2 cm in size (MMJ Labs, At-

lanta, GA) and combines cooling and vibration.

Buzzy was invented by Amy Baxter, MD, and has

been applied in an adult population during cannu-

lation attempts (https://buzzyhelps.com).

Data Analysis

Data analysis was performed using SPSS 21. To

analyze the data, number-percentage distribution,

https://buzzyhelps.com


Table 1. Distribution of Patient Sociodemographic Characteristics and Pain-Related
Experiences

Features

Groups

Test/P

Experimental
(n 5 50)

Control
(n 5 50)

Total
(N 5 100)

n (%) n (%) n (%)

Group of age

18-33 y 6 (12.0) 13 (26.0) 19 (19.0) c2 5 4.232

34-49 y 14 (28.0) 8 (16.0) 22 (22.0) P 5 .120

50-64 y 30 (60.0) 29 (58.0) 59 (59.0)

Mean age (y) 52.12 6 12.47 47.04 6 14.73 49.58 6 13.82

Gender

Female 20 (40.0) 22 (44.0) 42 (42.0) P 5 .840

Male 30 (60.0) 28 (56.0) 58 (58.0)

Marital status

Married 39 (78.0) 42 (84.0) 81 (81.0) c2 5 0.597

Single 8 (16.0) 6 (12.0) 14 (14.0) P 5 .742

Divorced 3 (6.0) 2 (4.0) 5 (5.0)

Educational status
_Illiterate 7 (14.0) 5 (10.0) 12 (12.0) c2 5 3.032

Primary school graduate 27 (54.0) 25 (50.0) 52 (52.0) P 5 .552

Secondary school graduate 2 (4.0) 6 (12.0) 8 (8.0)

High school graduate 6 (12.0) 4 (8.0) 10 (10.0)

University graduate 8 (16.0) 10 (20.0) 18 (18.0)

Occupation

Employee 6 (12.0) 8 (16.0) 14 (14.0) c 2 5 1.762

Government official officer 4 (8.0) 5 (10.0) 9 (9.0) P 5 .779

Self-employed 7 (14.0) 4 (8.0) 11 (11.0)

Housewife 16 (32.0) 19 (38.0) 35 (35.0)

Retired 17 (34.0) 14 (28.0) 31 (31.0)

Chronic disease state

Yes 25 (50.0) 28 (56.0) 53 (53.0) c2 5 0.361

No 25 (50.0) 22 (44.0) 47 (47.0) P 5 .548

Current medical diagnosis

Respiratory system diseases 5 (10.0) 6 (12.0) 11 (11.0) c2 5 3.992

Digestive system diseases 10 (20.0) 13 (26.0) 23 (23.0) P 5 .678

Endocrine system diseases 4 (8.0) 3 (6.0) 7 (7.0)

Joint and connective tissue diseases 3 (6.0) 4 (8.0) 7 (7.0)

Nervous system diseases 8 (16.0) 3 (6.0) 11 (11.0)

Diagnostic procedures 16 (32.0) 14 (28.0) 30 (30.0)

Others* 4 (8.0) 7 (14.0) 11 (11.0)

Cigarettes and/or alcohol use

Yes (cigarette/alcohol) 16 (32.0) 17 (34.0) 33 (33.0) P 5 1.000

No 34 (68.0) 33 (66.0) 67 (67.0)

Body mass index

Weak 1 (2.0) 3 (6.0) 4 (4.0) c2 5 2.828

Normal weight 25 (50.0) 19 (38.0) 44 (44.0) P 5 .587

Overweight 16 (32.0) 18 (36.0) 34 (34.0)

First degree obese 5 (10.0) 8 (16.0) 13 (13.0)

Second degree obese 3 (6.0) 2 (4.0) 5 (5.0)

(Continued)
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Table 1. Continued

Features

Groups

Test/P

Experimental
(n 5 50)

Control
(n 5 50)

Total
(N 5 100)

n (%) n (%) n (%)

Pain expectancy c2 5 55.192

As expected 6 (12.0) 37 (74.0) 43 (43.0) P 5 .000

Less than expected 44 (88.0) 7 (14.0) 51 (51.0)

More than expected 0 6 (12.0) 6 (6.0)

*Others: Cardiovascular system diseases, kidney diseases, and immune system diseases.
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arithmetic mean, c2 test, Fisher’s exact test, and

Mann-Whitney U test were used. Spearman’s

correlation analysis was used to examine the
relationship between the mean scores for pain,

anxiety, and satisfaction.

Results

There were no statistically significant differences

between the participants in the experimental

and control groups in terms of their sociodemo-

graphic characteristics (P . .05, Table 1). The

mean age of the participants was

49.58 6 13.82 years. Of them 58% were male,

81% were married, 52% were primary school grad-

uates, 35% were housewives, 53% had chronic dis-
eases, 30% were hospitalized for diagnostic

procedures, and 67% were neither smokers nor

alcohol drinkers. It was found that the level of

the pain experienced was less than the expected

level in 88% of the patients in the experimental

group. The level of the procedure-related pain

was the same as the level they expected in 74%

of the patients in the control group (Table 1).

The mean pain score of the patients was

1.04 6 0.96 cm in the experimental group and

5.32 6 1.64 cm in the control group. The mean
Table 2. Patients’ Perceived Intravenous Catheter

Experimental (n 5 50)

Mean ± SD

Visual analog scale 1.04 6 0.96

Satisfaction 95.30 6 3.89

An asterisk indicates significance at P , .001.
satisfaction score of the patients was

95.30 6 3.89 mm in the experimental group and

82.126 7.48 mm in the control group. The differ-
ence between the experimental and control

groups in terms of their mean pain and satisfaction

scores was significant (P , .001; Table 2).

Before catheterization, the patients’ mean state

anxiety and mean trait anxiety scores were

38.80 6 4.23 and 46.28 6 6.19, respectively, and

their mean pulse rate was 80.04 6 12.45 beats/
min in the experimental group, whereas their

mean state anxiety and mean trait anxiety scores

were 39.766 3.90 and 45.986 6.50, respectively,

and their mean pulse rate was 76.446 9.62 beats/

min in the control group. After catheterization, the

patients’ mean state anxiety and mean trait anxiety

scores were 40.82 6 3.61 and 46.48 6 6.44,

respectively, and their mean pulse rate was
75.68 6 11.98 beats/min in the experimental

group, whereas their mean state anxiety and

mean trait anxiety scores were 40.84 6 3.80 and

45.98 6 6.46, respectively, and their mean pulse

rate was 75.56 6 10.02 beats/min in the control

group (P ..05; Table 3).

The relationship between the state-trait anxiety
levels of the patients in the experimental and
ization-Related Pain and Satisfaction Scores

Control (n 5 50)

Z PMean ± SD

5.32 6 1.64 28.534 .000*

82.12 6 7.48 27.704 .000*



Table 3. Pulse Rates and Mean State-Trait Anxiety Inventory Scores Obtained by the Patients
Before and After Intravenous Catheterization

Experimental group (n 5 50) Control group (n 5 50)

Z PMean ± SD Mean ± SD

Before catheterization

Mean state anxiety scores 38.80 6 4.23 39.76 6 3.90 21.474 .116

Mean trait anxiety scores 46.28 6 6.19 45.98 6 6.50 20.235 .814

Pulse rates 80.04 6 12.45 76.44 6 9.62 21.261 .207

After catheterization

Mean state anxiety scores 40.82 6 3.61 40.84 6 3.80 20.277 .782

Mean trait anxiety scores 46.48 6 6.44 45.98 6 6.46 20.370 .712

Pulse rates 75.68 6 11.98 75.56 6 10.02 20.723 .470

Z, Mann-Whitney U test.
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control groups and their pain severity and satisfac-

tion scores before and after IV catheterization was

not significant.

Although the correlation between the severity of

pain and the level of satisfaction associated with
IV catheterization was moderately negative in the

patients in the experimental group (r 5 20.637,

P , .001), it was weakly negative in the patients

in the control group (r520.458,P, .05; Table 4).

Discussion

IV catheterization causes pain and discomfort to

many patients.12,13 In the present study, the

Buzzy device used to prevent pain during

catheterization. It was found that the level of pain

experienced was less than the expected level in
88% of patients in the experimental group but

the same as the expected level in 74% of patients

in the control group. The mean pain score of

patients in the experimental group was

significantly lower than that reported by the

participants in the control group (P , .001).

Baxter et al23 compared the effect of the combina-

tion of cold application and vibration with that of a
vapocoolant spray on 30 healthy adults and deter-

mined that the former intervention reduced the

catheterization-related pain without affecting the

success of catheterization. In Şahin’s2 study per-

formedwith adult patients and in a study by Russell

et al30 conducted with pediatric and adult patients,

the Buzzy device was reported to be effective in

reducing intramuscular injection-related pain. It
seems that studies investigating the effect of the

Buzzy device have been conductedmostlywith pe-
diatric patients rather thanwith adult patients. The

Buzzy device was reported to reduce pain in

studies conducted with children.2,25,31-36 There

are studies evaluating the effectiveness of

vibration or ice application on pain. Nanitsos

et al,37 in their study of 62 adults aged between
18 and 72 years reported that vibration reduced

the severity of pain experienced during local anes-

thetic injections used in dental treatment. €Ozt€urk
et al13 conducted a study with 45 patients aged be-

tween 18 and 45 years to compare ice application

with standard procedure during IV cannulation

and found that ice treatment was effective in pre-

venting pain. Ayg€un et al38 conducted a study
with 120 patients aged more than 18 years to

compare the standard method, ice application,

and lidocaine-prilocaine cream application with

each other during IV catheterization and deter-

mined that the mean pain score of the ice-applied

group was significantly lower than that of the stan-

dard procedure group and that of the lidocaine-

prilocaine cream-applied group. The results of
the present study were similar to other studies.

The results of our study suggest that vibration

and cold application are effective in reducing the

pain felt during IV catheterization in adults.

Patient satisfaction is an important criterion in the

assessment of the quality of health care.39,40

Reducing the pain felt during IV catheterization
can affect patient satisfaction. In a study by

Şahin2 carried out with adult patients, Buzzy

increased patient satisfaction during intramuscular

injection. Çelik41 conducted a study on adult pa-

tients using ShotBlocker during intramuscular in-

jection and found that ShotBlocker increased



Table 4. Comparison of the State-Trait Anxiety Levels of the Patients With Their Pain Severity and Satisfaction Scores

Experimental Control

Scales
Before
STAI-I

After
STAI-I

Before
STAI-II

After
STAI-II VAS

Satisfaction
Level

Before
STAI-I

After
STAI-I

Before
STAI-II

After
STAI-II VAS

Satisfaction
Level

Before STAI-I

r — 0.485 20.052 20.056 0.081 0.007 — 0.646 20.126 20.096 20.037 20.087

P .000* .719 .698 .576 .960 .000* .385 .508 .796 .546

After STAI-I

r — — 20.397 20.438 20.025 20.029 — — 20.148 20.113 20.191 20.037

P .040y .001y .864 .841 .306 .433 .184 .797

Before STAI-II

r — — — 0.973 0.020 0.012 — — — 0.982 0.067 20.093

P .000* .892 .933 .000* .644 .519

After STAI-II

r — — — — 0.025 20.019 — — — — 0.071 20.087

P .861 .894 .623 .550

VAS

r — — — — — 20.637 — — — — — 20.458

P .000* .001y
STAI-I, State-Trait Anxiety Inventory; VAS, visual analog scale.

r 5 Spearman correlation.

*P , .001.
y
P , .05.

E
F
F
E
C
T
S

O
F

V
IB
R
A
T
IO

N
A
N
D

C
O
L
D

A
P
P
L
IC
A
T
IO

N
7
0
7
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patient satisfaction. €Ozt€urk et al13 conducted a

study to compare the effect of ice application

with that of the standard procedure during IV cath-

eterization and found that ice application

improved patient satisfaction. The results of the
present study were similar to these previously re-

ported results.

Pain experienced during IV catheterization is also

associated with anxiety.16 Controlling anxiety dur-

ing the interventions allows the patient and the

nurse to be more comfortable during the proced-

ure.20,21 In the present study, no statistically
significant difference was found between the

experimental and control groups in terms of

their state-trait anxiety scores before and after IV

catheterization (P . .05). The mean pre-IV and

post-IV catheterization trait anxiety scores in the

experimental group were similar to those of the

control group. The anxiety levels were likely not

very different from each other because they re-
flected the general thinking and personality traits

of the participants.

Studies investigating the relationship between IV

catheterization and anxiety levels have generally

been performed with children. In the study by

Baxter et al25 investigating the anxiety levels

caused by IV catheterization in children aged be-
tween 4 and 18 years, by Canbulat et al31 in chil-

dren aged 7 to 12 years, by Russell et al30 in

children and adults, by Inal and Kelleci32 in chil-

dren aged between 6 and 12 years, and by Şahiner

et al35 in 7-year-old children, the Buzzy device was

reported to be effective in reducing anxiety level.

The results of the present study were not similar

to the results of other studies, likely because the
anxiety assessment methods used in the latter

studies were different and their sample groups

comprised only children. The level of anxiety

related to IV catheterization in adults has been

investigated only in one study. Baxter et al23 con-

ducted a study with 30 healthy adults and
compared the combination of cold application

and vibration with vapocoolant spray, which can

produce immediate skin anesthesia. They assessed

the preprocedural anxiety level with a scale 5 cm

in length and determined no significant difference
between the groups, similar to the findings of the

present study.

Limitations

The present study had some limitations. First,

because the number of studies on the effectiveness

of the Buzzy device is limited and because the pre-
sent study was conducted with only 100 patients

admitted to one hospital, the results obtained

from this study are applicable only to the patients

surveyed and cannot be generalized to other pa-

tients. Another limitation of the study was that

because pain- and anxiety-related data are

subjective, their assessment was based on the

participants’ statements.

Conclusions

During IV catheterization, the pain score

decreased, and the satisfaction score and state anx-
iety level increased, but the trait anxiety level did

not change. It is recommended that to reduce

pain during IV catheterization, vibration and cold

gel pack application be used in adult patients. It is

also recommended that the effects of the vibration

and cold gel pack application be compared with

those of other nonpharmacologic methods used

to reduce pain with IV catheterization, particularly
in larger adult sample groups. It is also recommen-

ded that in future studies, IV catheters of different

sizes should be used, because it is not known

whether Buzzy is effective in all catheter sizes.
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3. Pamela L. Taylor’s Clinical Nursing Skills: A Nursing Pro-

cess Approach. Translator: KorkmazF, InceS, KorhanEA, Sa�gkal,

T, 3rd ed. Ankara: Nobel Akademik Yayıncılık E�gitim
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35. Şahiner CN, Inal S, Akbay AS. The effect of combined

stimulation of external cold and vibration during immunization

on pain and anxiety levels in children. J Perianesth Nurs. 2015;

30:228-235.

36. Whelan HM, Kunselman AR, Thomas NJ, Moore J,

Tamburro RF. The impact of a locally applied vibrating device

on outpatient venipuncture in children. Clin Pediatr (Philadel-

phia). 2014;53:1189-1195.

37. Nanitsos E, Vartuli R, Forte A, Dennison PJ, Peck CC. The

effect of vibration on pain during local anaesthesia injections.

Aust Dental J. 2009;54:94-100.

38. Ayg€un H, Arma�gan E, €Ozdemir F, et al. Comparison of ice

and lidocaine-prilocaine creammixture in the reduction of pain

during peripheral intravenous cannulation in emergency

department patients. J Acad Emerg Med. 2013;12:27-29.

39. Arslan S, Nazik E, Tanrıverdi D, G€urdil S. Determining the

level of satisfaction of patients in nursing care and health

services. TAF Prev Med Bull. 2012;11:717-724.

40. Uzun €O.Patient satisfactionwithnursingcare at auniversity

hospital in Turkey. J Nurs Care Qual. 2001;16:24-33 (Abstract).
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