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 The correct wristband identification of patients is essen-
tial to prevent acute, hemolytic transfusion reactions from
incompatible transfusion. We compared wristband identifi-
cation errors for 712 hospitals. Phlebotomists checked pa-
tient wristbands on 2 463 727 occasions, finding 67 289 er-
rors; in 33 308 instances, patient wristbands were missing
entirely. The median total error rate was 2.2%; 10% of
participants had error rates of 10.9% or greater. Absent
wristbands represented 49.5% of errors; multiple wrist-
bands with different information, 8.3%; wristbands with
incomplete data, 7.5%; erroneous data, 8.6%; illegible
data, 5.7%; and patients wearing wristbands with another
patient’s identifying information, 0.5%. The monitoring for
errors by phlebotomy staff was the most important policy
associated with lower error rates. Initial placement of
wristbands by nursing staff was the only policy associated
with increased error rates. We conclude that wristband
identification error rates depend on differences in hospital
policy and procedure and should be responsive to quality
improvement efforts.
{Arch Pathol Lab Med. 1993;117:573-577)

Correct identification of hospitalized patients is essential
to their safety. The maintenance of  chain of identity
for laboratory results starts with the patient’s wristband. A
blood specimen taken from the wrong patient or labeled
with mistaken wristband information may result in a
hemolytic transfusion reaction from an incompatible trans-
fusion, due to irrelevant blood typing and crossmatch test
results. A correct wristband must be present at the time of
phlebotomy to permit matching of information on a blood
unit label with patient identification before the start of a
transfusion.!
In reviews of incompatible transfusions in surgical or
intensive care facilities, over three fourths of all prevent-
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able deaths were from clerical errors involving patient
identification.? Many of these fatalities were caused by
failure to follow established procedures for matching
blood unit label details to wristband identification. In oth-
er cases, absent wristbands or other wristband identifica-
tion lapses were culpable’ in the transfusion of blood
crossmatched for one patient to another.** The details of
wristband identification can be especially crucial to patient
safety. Sazama® reported 10 deaths from 1976 through 1985
in which the actual and intended recipients of transfusions
had the same last name and five deaths in which the two
shared the same hospital room.

To better understand the nature of clerical errors lead-
ing to incompatible transfusions, we studied wristband
identification errors in North American hospitals. This is
the first report on interinstitutional comparison of wrist-
band identification errors, to our knowledge. The purpose
of this study was to measure the influence that several
hospital policies and procedures regarding phlebotomy,
patient identification, and wristband monitoring had on
error rates and to validate a protocol for measuring
intrainstitutional error rates that participants could con-
tinue to use to monitor their improvement.

MATERIALS AND METHODS

Participants who enrolled in the College of American Pathol-
ogists’” (CAF) Q-Probes program for the first quarter in 1991 par-
ticipated in the study. Instructions for the study were distributed
along with preprinted forms required for data gathering. For a
4-week period in the first quarter of 1991, laboratory phleboto-
mists monitored patient identification on inpatients (excluding
pediatric patients) at their institutions during their usual daily
phlebotomy rounds.

Participants, in addition, provided answers to a series of ques-
tions: (1) Who is primarily responsible for performing phleboto-
my in your institution? (2) What information is included on the
identification band? (3) Are identification bands allowed some-
where else other than the patient’s wrist? (4} If identification
bands are allowed somewhere else other than the patient’s wrist,
please designate where. (5) Who is primarily in charge of initiaily
placing an identification band on a patient’s wrist? (6) Does your
institution have a writlen protocol for identifying patients at the
time of phlebotomy? (7) Is a physician’s written order required to
remove a wristband in your institution? (8) Are wristband errors
continuously monitored by the phlebotomy staff within your in-
stitution? (9) If wristband errors are discovered by phlebotomists
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in your institution, is the nursing service notified in person im-
mediately? (10) If wristband errors are discovered in your insti-
tution, is the ward secretary or clerk (or other Medical Adminis-
tration representative) notified in person immediately? (11) Is
phlebotomy refused until the wristband error is corrected? (12) Is
correspondence (incident report or memorandum) generated
with each discrepancy? (13) If a report is generated, to whom is
correspondence sent? (14) Are wristband errors continuously
monitored by nursing staff within your institution? (15) If nurs-
ing staff continuously monitor wristband errors, how frequently
is monitoring performed? (16) Do you use a supplementary
(alpha-numeric) wristband for emergency wristband tagging of
patients? and (17} Do you use wristbands that incorporate
bar-coded patient identification information? The preprinted data
collection forms were then mailed to the CAP computer center,
data were entered and processed, and statistical information, in-
cluding percentile rank in relationship to peers, was provided for
¢ach participant.s

The total error rate (percent) was calculated by dividing the to-
tal number of wristband errors by the number of patients mon-
itored for erroneous or missing wristbands before undergoing
phlebotomy at each hospital. The error rate was similarly calcu-
lated for each type of error, ie, (1) absent wristbands, (2) multiple
wristbands with different information, (3) wristbands with in-
complete data, (4) wristbands with erroneous data, (5) wristbands
with illegible data, and (6) wristbands with a different patient’s
* identification. The institutions were then ranked into percentiles
to compare their total error rates and their error rates for each er-
ror category (eg, absent wristband or illegible wristband). Those
institutions with lower error rates were placed into higher
percentiles and vice versa.

The influence that several hospital policies and procedures had
on the total error rates was considered. A two-sided ! test {or F
test, if there were more than two levels for a factor) of the equal-
ity of the mean total error rate was applied (based on the
log-transformed total error rate). Significance was defined as
probability (P) for the two-sided f test of less than .05. Linear re-
gression analysis was used to determine a ranking of the impor-
tance of various factors in accounting for differences in the total
error rate. The contribution of various factors was assessed joint-
ly, usinga step-wise procedure to select factors. Factors that were
significant by the ¢ test or the F test but that did not add explan-
atory power were not included in the regression analysis. Using
the standardized regression coefficient estimates, factors were
ranked in order of importance. The R? for the model was 0.1271.

RESULTS

Data were collected from 712 North American hospitals.
Q-Probes participants checked patients for wristband
errors on 2463727 occasions prior to phlebotomy. Phle-
botomists found 67289 errors in wristband identification;
on 33308 occasions, patient wristbands were missing en-
tirely. The median total error rate was 2.2%. Figure 1 shows
the distribution of wristband error rates. Ten percent of
participants reported that their total error rate was 10.9%
and higher. Seventy percent of participants had error rates
less than or equal to the group average of 5.5%.

The proportions of different types of wristband errors,
as percentages of total wristband errors, are shown in Fig
2. These percentages were calculated from aggregate raw
data, taking into consideration all errors from all partici-
pants. The absence of a wristband was by far the most
common type of error reported (49.5%; Fig 2). Next, in de-
scending order, were patients wearing more than one
wristband containing different information {18.3%), wrist-
bands with incomplete data (17.5%), wristbands with
(partly) erroneous data (8.6%), wristbands with illegible
data (5.7%), and last, patients wearing wristbands with
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Fig 1.—Distributions of wristband error rates in participating hospitals
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another patient’s identifying information (wrong wrist-
band) (0.5%).

Figure 3 shows the distribution of different types of
wristband errors at various percentiles. There is marked
skewing of the distribution of error rates toward lower
percentages for all types of errors. The variability of error
rates for each error type is also illustrated in Fig 3, with
variability being greatest for absent wristbands. The dis-
tribution of error rates for several types of errors is close
to zero.

Laboratory phlebotomists are the majority (81.2%) of
individuals performing phlebotomy routinely in the
Q-Probes participants’ hospitals. Differences in error rates
were independent of who performs phlebotomy. Error
rates were also independent of hospital demographic fac-
tors, including teaching (an institution with more than two
residency programs approved by the Council on Graduate
Medical Education) vs nonteaching hospital, bed size, and
governmental vs privately owned institution.

Nearly all participants include the patient’s name and
hospital number on wristbands. A majority also include
the patient’s sex, location (ward /room number), and birth
date on the wristband, Many note the admission date; a
few list the home address, race, age, or other identifying
information. Differences in total error rates were indepen-
dent of the kinds of data printed on wristbands or the use
of a check-sum number or the use of alpha-numeric wrist-
bands in emergencies (used in 67.4% of hospitals).

Many participants allow alternate placement of identifi-
cation bands around a patient’s ankle (72.7%). Almost a
third (30.4%) permit the identification to be placed on the
patient’s bed, chart, or walls of the patient’s room. Fewer
participants allow the identification band to be pinned to
the patient’s clothes (7.4%), taped to his/her body (5.6%),
or placed at other locations (2.5%). Designation of an
alternate site for an identification band was fifth in impor-
tance among factors associated with lower rates of identi-
fication errors (P=.014).

In the majority of participants’ hospitals, wristbands are
initially placed by admissions clerks (54.1%). Wristbands
are initially placed by nursing staff in many hospitals
(41.0%). Ward clerks and others place wristbands in less
than 5% of hospitals. The placement of wristbands by
nursing staff, admissions clerks, ward secretaries, or oth-
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Fig 2.—Froportions of different types of wristband errors as percentages
of total errors (includes raw data from all participants). ID indicates
identification.
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Fig 3.—Box plots comparing the distribution of error rates for different
types of wristband errors. Higher percentifes reflect lower error rates and
vice versa. The boxes encompass the middle 50% of participating insti-
tutions. The median error rate is indicated by a horizonfal line within
each box. Each arm extending to the top or botiom of each box repre-
sents 20% of the participating institutions.

ers, as separately assessed by linear regression analysis,
showed significant differences in association with error
rates. The placement of wristbands by nursing staff was the
one policy that showed an association with increased total
error rates (F test; P<.001).

Figure 4 shows the relative impact of policies and pro-
cedures on error rates. Other policies and procedures, in-
cluding the use of a written protocol to check identification
prior to phlebotomy and the refusal of phlebotomy until
wristband errors are corrected, were significant by the £ test
or the F test but added no explanatory power to the other
factors in the regression analysis.

A majority (61.7%) of the participants’ phlebotomy staffs
monitor for wristband errors continuously. Monitoring for
wristband errors by laboratory phlebotomy staff was the
most important factor associated with lower rates of
wristband errors (P<.001). When monitoring for wrist-
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Fig 4.—The relative imporiance of those factors that had some influence
on error rates. The magnitude of each factor’s influence is expressed as
standardized regression coefficient estimates relative values, indicated
by the length of the bar. The direction of the bar, starting at zero, indi-
cates each factor’s association with either fewer errors or more errors;
to the left of zero are factors that had the effect of lowering error rates;
to the right of zero is the single factor (ie, nursing staff places bands) that
was associated with increased errar rates. 1D indicates identification.

band errors was performed by nursing staff (38.9% of hos-
pitals), it was associated with lower error rates, although
less strongly so than when monitoring was accomplished
by phlebotomists (P=.006). The frequency of monitoring
for wristband identification errors by nursing staff varied.
Of the nursing staffs who perform monitoring, about one
fourth (24.2%) check wristbands on every shift, less than
one third (31.5%) check on a daily basis, and a little over
one fifth (20.5%) check wristbands routinely only prior to
transfusion. B

Written protocols, used in virtually all hospitals (38.2%)
to identify patients at the time of phlebotomy, were asso-
ciated with lower error rates independent of other factors
(P=.016). In most hospitais (94.9%), a unique hospital
number is given to each patient; some included a check-
sum to insure its correctness. In a few hospitals (4.6%), a
physician’s written order is necessary before a wristband
can be removed. A mandatory written order for removal
was the second most important policy or procedure asso-
ciated with lower rates of wristband errors (P<.001). Bar-
coded information was placed on wristbands in only one
participant’s hospital.

Almost all phlebotomists immediately notify their hos-
pital's nursing service (90.9%) or a ward clerk/secretary
(81.1%) about wristband errors. Notification of nursing
staff of errors in person was the fourth most important
policy or procedure associated with lower rates of identi-
fication errors (P<<.001). Nearly two thirds (66.5%) of par-
ticipants refuse phlebotomy until wristband errors are
corrected, a practice associated with lower error rates
(P<.001). Less than one quarter (23.5%) of participants
generate an “incident” report with each error, although
this factor ranked third in importance in association with
lower rates of identification errors (P<.001). Sending a
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report of errars (presumably compiled into a list) to the
nursing service was associated with lower error rates
(P=.044). Many sent reports to the hospital quality assur-
ance committee, the risk management staff, the admitting
office, the ward administration, or to the chief of the med-
ical staff. Error rates were independent of reporting to
these latter individuals or groups.

COMMENT

The misidentification of patients, blood specimens, test
results, and blood units have long been recognized as major
causes of fatal, incompatible transfusions.”® Taswel, in a re-
cent editorial,” noted that despite many reforms designed
to prevent errors in this process, transfusion reactions due
to misidentification have persisted at an unchanged rate for
several years. The complexity of the blood transfusion pro-
cess, which includes patient identification, compatibility
specimen identification, request form completion, blood
product testing, and matching of blood-unit label to patient
identification, has thwarted efforts to completely eliminate
transfusion reactions.® We concur that these reactions will
continue until each type of error responsible for transfusion
accidents is better defined.

Reports of fatalities alone may not provide enough
information about the underlying cause of clerical or “ad-
minjstrative” errors to accomplish their reduction, because
of the low incidence of mortality from ABO-incompatible
transfusion reactions (currently estimated at one to two
deaths per million red blood cell units transfused).>! Bet-
ter understanding of the causes of accidents may be gained
from the review of all instances of transfusion of blood
components to patients other than the intended recipient.
Ultimately, in-depth studies of the steps necessary for
transfusion must be designed to yield sufficient data on
which to base management decisions.

An accounting of transfusion errors reported in New
York State between January 1990 and October 1991
showed that only three in 104 misguided transfusions
resulted in fatal transfusion reactions." The categoriza-
tion of these 104 cases revealed that 11.5% of errors
were due to mislabeled specimens or specimens ob-
tained from the wrong patient. In one instance, an ad-
mitting clerk gave the same identification number to
two newborn infants. In 43% of errors, there was failure
to identify patients prior to transfusion, which resulted
in the three reported fatalities. One fatality involved the
issue of group B red blood cells to a group O patient
with the same last name and first initial as the patient
for whom the group B cells were intended.

Basic to the prevention of many transfusion errors,
therefore, is the careful examination of a legible, complete,
accurate, identification wristband both at the time of phle-
botomy and at the time of matching of blood unit label de-
tails just prior to infusion. The data presented here reveal
that the incidence of missing, incomplete, or incorrect
wristband identification is frequent in many institutions.
The difficulties with proper wristband identification are
numerous: to obtain correct identifying information at the
time of admission is sometimes impractical due to the pa-
tient’s unconscious state or urgent condition.”? Delay in
placing a wristband can occur once a patient is admitted
to the hospital, owing to a crush of other responsibilities
on nursing and clerical staff. Wristbands are commonly
removed to allow access to an arm vein for an intravenous
line. Confused or agitated patients may remove wrist-
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bands themselves. The wristband print may become
smudged when a patient bathes. And the replacement of
wristbands requires much effort. )

The laboratory phlebotomist can play a valuable role in
ensuring proper identification by monitoring the presence
and accuracy of patient wristbands on daily hospital phle-
botomy rounds. We found that the most important factor
associated with lower error rates was the continuous sur-
veillance for wristband identification errors by laboratory
phlebotomists. Monitoring for identification by phleboto-
mists was an established practice in a majority of the study
participants’ hospitals. Monitoring for wristband errors by
nursing staff was also associated with lower error rates,
although less strongly so than when accomplished by
phlebotomists. The reason for this may be a matter of the
frequency of observation, Of the nursing services that
monitored regularly, only half checked wristbands daily or
more often,

We found that the designation of an alternate site for an
identification band (eg, around the ankle) was an important
factor associated with low rates of identification errors. This
association seems paradoxical, with respect to warnings in
the literature regarding the danger of attaching an identi-
fication band to the patient’s chart, the walls of the patient’s
room, or to his/her bed.*"* We conclude that, although
placement of identification at sites other than the wrist is
seldom necessary, the formal designation of an alternate
site (ankle) may prevent confusion and error.

Notably, the one factor we tested that showed an asso-
ciation with increased errors was the initial placement of
wristbands by ntursing staff. Practicality might explain this:
wristband placement may be eclipsed by other urgent
nursing duties. Absent or incorrect wristbands may not
seem, in addition, to pose an immediate difficulty to nurs-
ing staff. o

Hospitalized patients are known, however, to wander in
confusion and return to the wrong bed. Therefore, sepa-
ration of a patient from his/her identification band, even
briefly, invites disaster. Patients must be given a wristband
immediately when they enter the hospital, and it must re-
main intact until they are discharged. Once the wristband
is placed, it must be referred to by all care-givers whenev-
er the patient is identified: prior to phlebotomy, prior to
the administration of medications, prior to transfusion,
and prior to diagnostic procedures, surgery, or other
therapy.!>7

Hospitalized patients who are confused or with im-
paired hearing may answer to or agree to any name, A
standard procedure should be used to identify patients,
and it should include matching the name that the patient
gives verbally to the wristband identifying information
(name, hospital number) and to the information on the pa-
tient’s test request forms, draw list, or test request sum-
mary sheet (in other circumstances, with the medication
list, operating room schedule, consultation sheets, or blood
request forms)."”

Several mechanisms have been used to attempt to over-
come the pitfalls of wristband identification. These include
alpha-numeric wristbands for identifying patients by a
unique number, which can be placed by the phlebotomist
at the time of venipuncture. We believe that these are as
likely to be removed as the personalized type. Electronic
bar-coded printing, although not assessed in this study
because of limited use, promises to eliminate most identi-
fication errors.'® Portable, combination bar-code
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scanners/label printers are available to match patients’
wristbands and blood units automatically.”®

The policies and procedures compared in this study had
a modest overall impact on error rates. Awareness of the
problem of wristband errors and the elements of manage-
ment, such as communication, training, and motivation,
may determine error rates to a greater degree than do the
individual factors explored here. We believe that the fol-
lowing provisional recornmendations, however, may im-
prove wristband identification and, potentially, decrease
transfusion etrors: (1) use a written protocol for patient
identification, {2) have phlebotomists check wristbands
continuously, (3) notify nursing or administrative staff of
wristband errors immediately, (4) delay phlebotomy until
wristband errors are corrected, (5} generate an incident re-
port with each wristband error, (6) send periodic reports
on wristband errors to the appropriate hospital services
and committees, (7) have wristbands placed by admissions
personnel, (8) designate the ankle as a standard alternate
site for identification band placement, (9} strongly dis-
courage removing identification bands from the patient for
any reason especially at the time of surgery, and (10} use
the percentile comparisons shown here to develop interim
goals and priorities to improve wristband identification
within individual institutions.

Statistical review of data was performed by Glenn Good, MS, Col-
lege of American Pathologists, Northfield, Ill.
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