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ABSTRACT

IMPROVING THE SUPERVISION OF INFECTION CONTROL PROCEDURES
IN A HEAD INJURY TREATMENT CENTER

THROUGH PLANNED MONITORING AND FEEDBACK
SEPTEMBER 1989
ROBERT

A.

BABCOCK, B.A., OAKLAND UNIVERSITY

M.S., UNIVERSITY OF MASSACHUSETTS

Ph.D., UNIVERSITY OF MASSACHUSETTS

Directed by: Professor Beth Sulzer-Azarof

Previous studies have indicated that feedback improves staff compliance with preventive practices in
health care settings.

This study examined the steps

needed to establish frequent use of feedback by super-

visors to direct service workers about infection control

practices in a head-injury treatment program.

Nurses

were trained to provide written feedback to nursing as-

sistants about the use of gloves to avoid contact with

body fluids.

The primary dependent variables were the

number and content of forms completed by nurses.

Train-

ing for nurses was followed by low rates of written

feedback.

A weekly intervention provided nurses with

group and individual goals and feedback and contingent
letters of appreciation to managers.

This process-fo-

cused condition increased nurses' use of feedback forms.
However, feedback was used by nurses primarily to mention

unobserved aspects of infection-control practice.

vii

Additional information was included in the weekly intervention: Nurses were shown grouped data on assistants'

accuracy in specific perf ornances and the number of feedback forms nurses completed to mention these performanThis process and outcome focused condition resulted

ces.

in some

changes in the forms completed by nurses

.

In-

creased completion of feedback forms by nurses was correlated with increased numbers of gloves supplied to the

Individual use of gloves also increased in some

unit.

cases

.

Observations of assistants

some signs of improvement as well.

'

performances showed
Thus feedback by
,

nurses was judged to be an effective intervention.

How-

ever, Difficulties in measuring infection control prac-

tices limited the assessment of the influence of feedback
from nurses about specific performances.

The written

feedback format was very useful in making otherwise private interactions partially measurable.
the end of the project

,

In a survey at

assistants rated the feedback

from nurses as being accurate and said that they would

appreciate receiving feedback in the future.
both most subjects indicated

a

However,

preference for oral in

stead of written and oral feedback from nurses.
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CHAPTER

,

1

INTRODUCTION
Ob.iectives

Previous studies have shown that feedback to employees is an effective nethod for inprovinff performances
which are related to safety in industry (e.g., Komaki,
Collins, & Penn,

1983) and public service (e.g.

Alavosius & Sulzer-Azarof f
al.

,

,

1986

;

Larson

Schnelle

,

,

et

1980), sanitation in food preparation (Oeller,

Eason, Phillips, & Pierson,
in hospital

1980),

and infection control

intensive care units (Mayer

Burkett, & Chapman,

1986).

,

Dubbert

,

Miller

Unfortunately, studies such

as these have also indicated that prior to the intro-

duction of performance feedback, levels of employee compliance with important safety-related performances are
often unacceptably low (of. Sulzer-Azarof f
review).

,

1982 for a

While feedback procedures have been demon-

strated to be effective, unless feedback actually is
provided, it cannot be of any benefit to employees.

Identifying a set of conditions that may help supervisors
use a simple written feedback system in organizations

such as health care settings could prove valuable. Super-

visors might be taught to use a simple feedback form and
to target infection control practices, yet might not

provide feedback regularly.

Perhaps supervisors them-

selves could benefit from receiving feedback on their own
use of feedback to employees, thereby permitting their
1

employees to use improved infection control practices
that ultimately benefit both employees and patients.
In the sections of the chapter that follow,

the

importance of compliance with several infection control

practices in health-care settings will be briefly considered.

Natural consequences which support and inter-

fere with the use of protective practices in employment

settings will be discussed, with several examples of ways
in

which compliance with safety-related practices may be

established or compromised.

The use of interventions to

improve compliance with designated practices will be

considered with a review of pertinent literature on antecedent and feedback procedures which have been used in

related studies.

Finally, several previous studies fo-

cusing on the use of effective management procedures by

supervisors will be considered, and the goal of the
current project will be outlined.

Compliance with Infection Control Practices
Importance of Infection Control
The control of infections in health-care facilities
has long been recognized as a significant challenge.

The

importance of aseptic technique was suggested over a
century ago by Semmelweiss, who observed higher infection
rates in a maternity ward of a hospital attended by

physicians and medical students than in a laying-in facility attended by midwives (Semmelweis, 1860/1983).

Semmelweiss decreased the hospital mortality rate by

2

,

.

inducing physicians and medical students to clean their
hands after conducting autopsies, and before delivering

babies or caring for patients on maternity wards.
The spread of infections via contact involving

health-care workers currently is recognized as a major
mode of transmission of some infections within hospitals
and human service settings (e.g., Lindsey, Martin,

Sonnenwirth, Bennett,
et al

.

1981

)

.

1976, Fefety,

et al.,

1981, Black,

Transmission of infections through contact

can occur from patients to the hands of health-care

workers, and vice-versa or through clothing, bedding, and
other objects within the environment (Garner & Simmons,
1983).

Handwashing long has been identified as the sin-

gle most important means of preventing the spread of

infections in hospitals (Garner, & Favero, 1985)

.

Fail-

ure to wash hands has been noted in studies of hospital

staff in medical -surgical units (McLane

Sylwestrak, & Kirchoff,
(Mayer, et al.

1986).

,

Chennelly

1983), and intensive care units

McLane et al. (1983) observed 45

randomly selected nurses perform a combination of 19

procedures a total of 75 times.

Of the 75 observations,

23 involved at least one error.

Forty percent of these

errors involved failure to wash hands and an additional
16% involved a failure to use gloves when needed

Ideally, staff who make physical contact with pa-

tients should wash their hands between caring for each

patient (Larsen & Killien,

1982).

However, handwashing

clearly is recommended before caring for susceptible

.

patients, before invasive procedures, before and after

contact with wounds, after contact with potential sources
of infection,

after contact with patients who are likely

to be colonized with organisms of clinical or epidemio-

logical significance, and between patients in high-risk

units (Gardner

8e

Favero,

1985).

The importance of frequent handwashing is illustrated
by data from one outbreak of nosocomial urinary tract
infections.

Failure on the part of nursing personnel

adequately to disinfect their hands in this setting was
documented through cultures of enteric organisms collected from the hands of nursing personnel immediately

prior to patient contacts (Lindsey, et al.,

1976).

Con-

tamination of the hands and stools of staff has also been

documented for organisms responsible for colitis in hospitals, suggesting that failure to wash hands properly

was a factor in the fecal-oral route of transmission
(Fekety, et al

.

1981).

Further, person-to-person trans-

mission of enteroinvasive

E.

coli through the fecal-oral

route has been documented in an outbreak in an institution for the retarded (Harris

,

et al

,

1985

)

The importance of infection control practices has
also been documented in other settings.

In one epidemio-

logical study of diarrhea in four day-care settings serving a total of 116 children over an average of 19 weeks,

efforts to increase handwashing by both staff and children in two of the centers were associated with a signif-

4

icant (48%) reduction of instances of illness in comparison with the control group (Black, et al,

1981).

Black

et al. were able to identify a potential pathogen in only

one quarter of the episodes of diarrhea that occurred

during the study.
based,

in part,

However, these authors suggested that,

on the inprovement produced by an effort

to increase handwashing,

it

should be assumed that most

instances of diarrhea in day-care centers are probably
infectious.

Black et al. also reported that the study

included frequent visits by the investigators to monitor
the program and noted that similar improvements may be

difficult to produce in less supervised settings.

Unfor-

tunately, no objective measures of handwashing were made.

Nonetheless, the finding that an effort to increase hand-

washing resulted in significant decreases in actual illnesses is consistent with the generally recognized importance of this practice.

Problems With Handwashing
With the advent of the human immunodeficiency virus
[HIV],

additional steps to prevent the spread of noso-

comial infections in health care facilities have been

recommended for implementation in all health-care settings (Center for Disease Control [CDC],
CDC,

1988).

1985; CDC,

1987,

Concerns about the risk of exposure of

employees to occupational infection and patients to nosocomial infection from HIV have been combined with pre-

vious concerns about infections with hepatitis B virus
[HBV].

The Center for Disease Control and the Department

.

of Labor and the Department of Health and Hunan Services

issued a

j

oint advisory report on additional precautions

required in all health care settings as a notice of
changes in the standard to be enforced by Occupational

Safety and Health Administration (Department of Labor/De-

partment of Health and Human Services,

1987; CDC,

1987).

Health-care facilities are thus charged with the responsibility of developing appropriate policies about infection control and assuring that employees have adequate

materials (e.g.

,

gloves), training, and supervision to

ensure that appropriate levels of protection are consistently used on the job.
In July,

1987, The Center for Disease Control

advised that HIV transmission has been linked to exposure
to blood,

milk.

semen, vaginal secretions, and possibly breast

The virus has also been isolated in saliva, tears,

cerebrospinal fluid

,

and amniotic fluid (CDC

1987 )

,

While the actual risk of infection for health care workers appears extremely low (Gerberding, et al.

,

1987), CDC

guidelines issued in October of 1987 recommended, in
part,

that all health-care workers use barrier protection

(minimally in the form of gloves) to prevent anz contact
with

body fluids (CDC, 1987).

Further, these guidelines

suggested that gloves be changed after contact with each
patient, and that hands be washed after glove removal.

6

.

Department of Labor and Center for Disease Control

guidelines reconmended that gloves not be worn for unbroken skin to unbroken skin contact, except when contact

with body fluid is possible.

For nost skin-to-skin

contact, previous non-barrier precautions of washing

hands between patient contacts remained adequate
(DOL/DHHS,

1987; CDC,

1987).

Recently, the Center for

Disease Control modified the above recommendation suggesting that the routine use of barrier protection is re-

quired only for blood and body fluids which are visibly
streaked with blood (CDC, 1988).

However, health-care

facilities may wish to adopt body-fluid precautions as a
means of decreasing the risks associated with other infections, given the limited staff compliance in required

washing hands, and given the difficulties in ensuring
adequate levels of disinfection through handwashing on a
routine basis (described below)
The possibility that staff may not comply with

recommended procedures even when they are aware of the
need to take barrier precautions must also be considered.

Extensive data on staff compliance with barrier infection
control guidelines are not currently available.

However,

data from anonymous surveys of 270 health care providers
at San Fransisco General Hospital,

a cohort of workers

having had extensive contact with patients testing positive for HIV antibodies, revealed poor levels of compli-

ance with the full body-fluid precautions recommended at
the time by CDC (Gerberding, et al.,

1987).

Specifically

.

Gerberding, et al. found that consistent use of barrier

precautions was reported only 44% of the tine for contacts with patients or specimens fron patients known to
have AIDS and only 37% of the tine for contacts with

patients or specinens fron patients known to have AIDS
related conplex (ARC) (Gerberding, et al., 1987).

Thus,

even those workers who recognize that they are in contact

with HIV antibody positive individuals on a frequent

basis nay not adopt the consistent use of reconnended
infection control procedures.

As previously noted, nore

extensive research on handwashing also provides additional inf ornat ion suggesting that enployee conpliance

with infection control procedures is frequently less than
optinal

Independent of any concerns about the transnission
of HIV in health-care settings,

several additional diffi-

culties have been identified in using handwashing as an

effective infection control procedure.

Concerns about

the adequacy of handwashing with sons disinfectant agents
in

preventing nosoconial infections were raised by the

failure of one agent (4% chlorhexidine digluconate detergent scrub) to provide adequate protection in long-tern
use (Ooaoarvi, Makela, & Rantasalo,

1977).

Larson (1984)

found that staff who reported using antiseptic agents,

instead of soap, had fewer pathogenic organisns on their
hands, and that staff who reported using several agents
had the fewest.

8

Larson (1984) also found that staff who reported

washing their hands frequently, up to a level of 9-15
handwashes per day, had fewer organisms on their hands
immediately after handwashing than staff who reported
fewer handwashes.

However, staff who reported washing

their hands 16-25 times per day had slightly higher

colony-forming counts after handwashing than staff

in the

group reporting a frequency of 9-15 handwashes per day.
This study also found differences among the colony

forming counts of organisms on the hands of physicians

versus nurses, suggesting that the quality and vigor of

handwashing may be important determinants of effective
disinfection.

Larson noted that differences in staff

duties and inaccuracies in reporting may have influenced
these results, concluding that further research is needed
to determine the effects of both frequency and quality of

handwashing on hand flora (Larson, 1984).
Efforts focused on only the frequency of handwashing
may fail to ensure the use of effective infection control
practices.

Quraishi, McGuckin, and Blais (1984) observed

handwashing durations in two community hospitals and an
airport using deception and unobtrusive observations to

minimize subject reactivity

.

Durations of handwashing

observed for hospital personnel were longer than those
observed in the non-hospital setting, however the average

duration of handwashing for all categories of hospital
personnel was well below the minimal duration required
for disinfection (Quraishi, et al.,
9

1984).

i

Sumnary of Preventive Practice Issues
in Infection Control

Several categories of difficulty exist with healthcare workers' conpliance with preventive practices which
are important to control infections in health-care set-

tings.

Handwashing is recomnended as a protective prac-

tice in all health-care settings.

However studies of

staff conpliance with handwashing indicate that it is a

frequently onitted or inadequately perforned step.

Fur-

ther> studies of the effects of handwashing on transient

flora on health-care employees' hands suggest that variables such as which agents are used and the duration of

handwashing are also important.

Finally some, evidence

indicates that washing hands too frequently may lead to
an increase in the potential for disease transmission

presumably due to skin breakdown.
Use of gloves as a barrier means of infection

control may help minimize some of these problems.

Con-

cern about the transmission of HIV in health-care facilities led to regulations which require employers to make

decisions about how tasks involving the potential of
contact with body fluids will be safely completed, to
make appropriate protective equipment available and to
train employees to follow correct procedures.

While the

risk of transmission of HIV through many body fluids is

currently recognized as negligible, for facilities which

IP

adopt policies requiring the use of gloves to prevent

employee contact with all body fluids, inprovenents in
the control of a

variety of infections nay be possible.

However, employee compliance with procedures requiring
the use of gloves also may be inadequate.

Ensuring staff

compliance with recommended procedures will often require
efforts beyond those needed to describe appropriate practices and provide equipment.

It is the determinants of

non-compliance and the nature of effective supports for
preventive practices, which is the main concern of this
thesis,

to which we now turn.

Natural Contingencies SuPPOrting

Preventive Practices
In an attempt to anticipate circumstances under

which difficulties may arise in compliance with preventive practices, the current section will consider categories of contingencies which may support the acquisition
and maintenance of safe practices, undermine safe prac-

tices and/or support the acquisition and maintenance of

unsafe performances.

Several aspects of human responding

on avoidance schedules are presented as crucial to under-

standing why safety practices are frequently used only
temporarily following training in the workplace.

Naturally Occurring Positive Reinforcement
of Safe Practices

Failures to follow preventive practices suggest the
absence of both effective positive consequences for those

practices and the failure of weak avoidance contingencies

to provide naturally occurring support for those prac-

tices

.

If

,

in addition

reinf orcenent contingencies

,

support behaviors that compete with safe practices,

one

might expect the occurrence of unsafe practices (cf.

Sulzer-Azarof f

Thus, before considering remedies

1982).

,

for non-compliance,

it may be useful to evaluate the

kinds of contingencies which might support existing per-

formances

.

Reinforcement Provided

hJi ihs. LajElk

Some preventive practices may be positively rein-

forced by their naturally occurring consequences.

For

some individuals, for example, the immediate and natural

consequences of maintaining good oral hygiene may be
sufficient to maintain preventive behaviors such as

brushing one's teeth and using dental floss on a regular
basis, once these skills are initially established.

similar fashion

,

In a

the immediate consequences to health

care workers provided by the use of correct lifting of

handicapped patients
is

may maintain safe lifting once it

established (cf. Alavosius, 1987).
However, the naturally occurring positive conse-

quences of a number of preventive practices are often
inadequate to establish the use of safety-related perfor-

mances which require little training (e.g., Zohar and
Fussfeld,

1981,) or which have previously trained

(Komacki, et al., 1982).

If a practice is present in the

employees' repertoire but is not used, a lack of rein-
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forcement for using the practice in the current setting
nay be suspected.

Alternatively, stimuli which control

following preventive procedures may be missing.
cases,

In such

it may be useful to consider the extent to which

the environment can be altered to insure the presence of

controlling stimuli (of. Kirby and Bickle, 1988).

Pre-

ventive practices may also be designed to provide positive reinforcement for consistent compliance.

Social Reinforcement
Some naturally occurring contingencies of reinforcement have been described as "behavior traps*' in which the

social responses of individuals occasion social reinfor-

cement by their peers, providing contact with a naturally

existing set of contingencies which may support the

development or generalization of adaptive behavior patKohler and Greenwood (1986) reviewed the litera-

terns.

ture on peer entrapment of social behavior patterns and

outlined five forms of evidence which are useful in

identifying naturally occurring contingencies that establish and maintain specific patterns of responding.

These

forms of evidence are: generalization of the behavior
over settings and/or responses

;

maintenance of responding

over time; covariation between the behavior and putative

reinforcing stimuli; a functional analysis of the peer
stimuli

;

and systematic replication of the effect of

peers' stimuli with other behaviors or settings (Kohler
and Greenwood,

1986).

These authors suggested that when

evidence of behavior traps meet these criteria, the natu13

,

rally occurring contingencies may capture (shape) and

maintain specific forms of either social or non-social
responses.

Beyond concluding that non-compliance with

preventive practices reflects, in part, inadequate naturally occurring social reinforcement for safe practices,
it may also be

reasonable to consider whether unsafe

practices are trapped and maintained by social reinforcement in some work environments.
Balcazar, Suarez, and Hopkins (1986) recently re-

viewed the literature on performance feedback, noting
that investigators frequently report using feedback in-

terventions without additional reinforcement contingencies, and that the results of such interventions are

inconsistently favorable.

It may be that studies which

produced positive results from feedback alone were successful,

in some cases,

because they harnessed existing

social or non-social contingencies which were missing in

unsuccessful attempts.

At least in the area of safety-

related employee performances, feedback interventions

frequently have been used successfully without additional
incentives to improve safety-related practices (e.g.
Komacki, Bardwick, & Scott,
Azaroff,

1978;

1979;

Rhoton,

1980; Sulzer-

Sulzer-Azarof f & deSantamar ia, 1980).

However, studies of the role of naturally occurring

peer reinforcement of safety-related practices have been
limited.

Sulzer-Azarof f and Fox (1989) found that a feed

back intervention implemented by peers was effective, for
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some subjects,

in

in a paper mill.

uaintaining the use of safety practices
This finding suggests the possibilit-Y

that naturally occurring sources of reinforcement may

available to be harnessed by the intervention to support
the targeted performances

Avoidance Responding and Safe Practices
In attempting to understand why preventive practices

which avoid accidents,

infections,

injuries, and other

aversive outcomes might not be maintained by existing
contingencies,

it also may be useful to consider some

basic research

f indings

about avoidance responding

.

In

studies of avoidance responding an organism is placed in
an environment where it frequently experiences an aver-

sive stimulus which may be either delayed, made less

probable, or omitted completely, contingent on the occurrence of a specific avoidance response.

The extent to

which the subject can avoid contact with the aversive
stimulus varies, as does the response required to do so,

depending on the nature of the procedure.

However, in an

avoidance paradigm, the organism is permitted to respond
in a way

which prevents contact with an aversive stimuli.

Several general characteristics of subjects' re-

sponses to avoidance learning paradigms may help explain
why avoidance learning, alone, may not reliably establish
and maintain compliance with preventive practices even if

accidents occur frequently.

The reinforcing events con-

trolled by the experimenter in avoidance learning para-

digms (the absence or decreased probability of shock) are
15

iangdiate than the reinforcement which is contingent

jless

on responding during acquisition in most positive proce-

dures.

With a lack of innediacy of differential rein-

forcenent for a specific response which prevents the
aversive stimulus, subjects may have difficulty in dif-

ferentiating which aspects of their performance are responsible for the avoidance of shock (Sidman, 1966).

An

example of this phenomenon was previously mentioned in a
study of errors in nursing practice, HcLane, et al.
(1963) which found that errors in aseptic technique were

more frequent than errors in other aspects of nursing

These authors suggested that one reason for this

care.

discrepancy may be the difference between the immediate
visual feedback provided by an error in a task such as

inserting an I.V. line, versus the imperceptible imme-

diate consequences of compromising aseptic technique.

In

the case of the task of inserting an I.V., the visual

stimuli that the task is correctly completed may serve as
a reinforcer for correct practice.

In contrast,

in the

case of avoiding an infection, few immediate stimuli are

available to indicate that an infection has been prevented.
If injuries or infections are also rare,

of preventive practices,
ent,

regardless

then the misleading, but appar-

success of a variety of performances in "avoiding"

infections combines with the inherently delayed nature of
the avoidance contingency.
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In the case of infections,

as

.

mentioned above, it also may not be clear where an infection was contracted.

Under such conditions, unsafe prac-

tices may be expected to occur until an easily identified
but relatively uncommon infection (such as hepatitis B),
is

contracted and can be tied to the work environment
When avoidance responding is established by direct

exposure to avoidance contingencies alone, problems in

maintenance may also occur,
in

Sidman (1966) suggested that

free-operant avoidance responding the aversive stimu-

lus may f unct ion as both a mot iva ting and a discr iminat

ive stimulus

.

Under such circumstances

,

successful

avoidance behavior creates an environment in which the

discriminative stimulus (shock) is absent for extended
periods of time, resulting in a hiatus of avoidance

responding (Sidman, 1966).

A direct application of this

suggestion would lead to the prediction that lapses in
the use of safety equipment or procedures should occur

more frequently following periods without accidents.

example

,

For

as a worker gains experience in completing a

task without injury, the continued use of safety equipment or procedures may occur less often
tions,

,

In group situa-

this may be especially unfortunate, as experienced

workers may be more likely than novices to be imitated by
other employees (cf. Croner & Willis,

1961).

Fortunately human performances are, to some degree,
established and controlled by instructions about which

practices will be reinforced.

Higgins and Morris (1984)

reviewed the literature on avoidance responding for simi17

larities and differences between the performances observed in human and non- human subjects

,

While training

through instructions alone frequently fails to ensure the

occurrence of desired practices (see Antecedent Proceduraa, below), Higgins and Morris (1984) noted that in

studies of the acquisition of avoidance responding human

subjects have fewer failures, with instructions and consistent contingencies, to learn basic avoidance tasks
than do non-human subjects (Higgins & Morris,

1984),

Before considering the conditions under which instructions might be expected to be most effective in avoidance

paradigms, however, it may be useful briefly to discuss
some competing patterns of responding which may develop.

Higgins and Morris
learning to respond,

(

1984) noted that instead of

in advance,

and thus avoid contact

with aversive stimuli, some human subjects wait to respond

(

escape ^ soon after the onset of the aversive

stimulus.

In the workplace,

this pattern might take the

form of either permitting exposures to sources of infection,

followed by attempts to obtain treatment, or engag-

ing in risky practices while taking steps to avert acci-

dents only at the last moment, once it is clear that an

accident has begun to occur.

scaffold worker might omit

a

For example, an experienced

preventive practice of wear-

ing a safety belt and tether following sufficient prac-

tice in moving about on the platform to acquire the

skills needed to avert a number of potential falls.
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,

Higgins and Morris (1984) note that for subjects who
avoid sone of the time and escape some of the time, a
shift to complete avoidance responding may be produced by

increasing the intensity of the aversive stimulus.

For

such subjects, and also those who fail to avoid entirely,
the prevention of successful escape responding may help
to establish reliable patterns of avoidance responding

(Higgins & Morris, 1984) providing that the aversive

stimulus is not established as a discr iminitive stimulus
for escape responding (Donahoe

,

personal communication )

This finding might lead logically to a strategy of

attempting to increase the use of preventive practices by
bringing risk-takers into greater contact with the potential aversiveness of a health hazard while pointing out

instances in which escape responding is impossible.

Such

steps might seem particularly appealing when faced with

noncompliance by employees working with tasks involving
even the slightest risk of exposure to a life-threatening
and currently untreatable condition such as infection
with, the human-immunodeficiency virus.

Public education commercials stressing the importance of safe-sex practices (e.g.,

by interviewing dying

AIDS patients and their doctors) are consistent with this
strategy.

However, at least three drawbacks exist to the

use of such measures in the workplace.
above,

First, as noted

this approach does not directly prompt or differ-

entially reinforce correct responding, thus ensuring the

development of safe practices.
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Other avoidance behav-

such as failing to do some tasks or, in extreme

iors,

cases,

leaving the job, might be inadvertently establish-

ed (evoked and occasioned) by such efforts (cf. Bolles,

1968 for a functionally related discussion of the

response-constraining nature of species-specific defense
reactions)

.

Second, safe practices may minimize or pre-

vent a number of categories of risk which may or may not
be adequately aversive to employees to motivate the use
of cumbersome pract ices

.

In the case of using barrier

methods of infection control for exposure to most body
fluids,

the threats which employees might find to be most

aversive (HIV infection) are truly insignificant risks,
in terms of probability,

in comparison with the risks of

infection with more easily transmitted infections which
have been tolerated by employees for long periods of
time.

Finally, to the extent that preventive practices

are motivated, and thus occasioned as well as evoked, by
the occurrence of aversive events alone

,

failures in

stimulus control following periods of successful avoidance, as discussed above, would be expected to occur.

Rule Governed Avoidance

The failure of instructions to control human avoidance responding adequately may be influenced by subjects'

histories with instructions and avoidance tasks (Higgins
&

Morris,

1984).

For example, when instructions estab-

lish behavior which brings subjects into contact with

inconsistent consequences
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(

response-costs )

,

instructions

.

may fail to control responding.

Further, subsequent in-

structions from the sane source also may then be less
effective (Galizio, 1979).

Galizio (1979) demonstrated

the sensitivity of human subjects to the accuracy of

instructions by showing, in part, that subjects would
work to obtain access to stimuli associated with previ-

ously accurate but not inaccurate instructions.
In following safety practices,

contact with contin-

gencies which are inconsistent with instructions may
occur in at least two ways.

Either the recommended

practices may fail, exposing employees to aversive events
or instructions (e.g.

,

through inservice training) may

temporarily establish effortful response patterns which
involve an immediate response cost and no immediate reinforcement.

The latter problem may be especially signifi-

cant in explaining noncompliance with safety policies.

Response-produced costs (i.e., extra efforts) might
disrupt the control of safe performances es tab 1 i shed by

instructions

if.

the inherent costs of completing an ef-

fortful performance are functionally equivalent to fines
imposed as a response cost in laboratory studies of

instructional control of avoidance responding
Galizio,

(

cf

A direct comparison of response effort

1979).

and monetary fines (Matthews & Shimoff,

1974),

supports

the assumption that response costs of both forms are

functionally equivalent with human performers at least
a

laboratory setting.

to the workplace

,

If these results have generality

employees who are instructed to use
21

in

.

effortful protective practices eventually should be expected to fail to do so, unless additional contingencies
are used effectively to support compliance with instructions.

What is more,

it seems

likely that a history of

receiving instructions which occasion temporary compliance with effortful protective practices may interfere with

future rule-governed behavior in some contexts
Some limited evidence of the importance of such re-

sponse-costs in non-compliance is available from the
verbal behavior of hospital workers.

Larson and Killien

(1982) used a questionnaire to examine possible reasons
for poor compliance with recommended handwashing proce-

dures by asking nurses and physicians to report their

frequencies of handwashing and to rank factors which
supported and interfered with frequent hand washing.
Staff who reported that they washed their hands infre-

quently placed greater weight on reasons for not handwashing than did staff who reported frequent handwashing.
However, these groups did not vary in their reported

perceptions of the factors in favor of handwashing.

A-

mong the factors rated as most important in deterring

handwashing were being too busy, detrimental effects of
frequent handwashing on the skin, and the influence of
the handwashing practices of colleagues (Larson &

Killien,

1982).

Of course, performers' verbal reports of

the contingencies which control their behavior do not

provide an adequate short-cut to an experimental analysis
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of controlling conditions (Perone,

hand,

1988).

On the other

such verbal reports are at least consistent with

what one might expect from performers who have been

instructed in the importance of protective practices

which either are or are not adequately maintained by

competing contingencies
Positive Reinforcement of Dangerous Practices
If some of the variations in the topography of

behavior required to complete a non -preferred task involve less time or effort than others, because of the omis-

sion of steps which are required onlv to avoid a rela-

tively unlikely aversive event, dangerous behavior may be

positively and/or negatively reinforced by the characteristics of this situation.

The delay reduction hypothesis

of conditioned reinforcement (Fantino,
a "rule of thumb"

1977) may serve as

to suggest that when events following

task completion serve as reinforcers.

That is, stimulus

changes associated with a reduction in the amount of time
the organism must spend responding in order to obtain

reinforcement may serve as condit ioned reinforcers
(Fantino,

1977).

Thus, variations in performance which

omit time-consuming safety-related steps may be immedi-

ately reinforced by stimuli which indicate that the task
is

being completed in a more efficient fashion.
In a similar vein,

the removal of momentary con-

straints on the behavior of workers imposed by tasks
which exceed the amount of time the worker might ideally
allocate to completing required activities may also pro23

.

vide a naturally occurring source of reinf orcenent (cf.
Dunham,

1977 for a discussion of the optinal duration

model of reinforcement).

The reinforcing value of rapid

task completion may thus shape unsafe performance, re-

gardless of whether there are any other positive outcomes
associated with the failure to follow recommended procedures (e.g., approval from others, longer coffee breaks

following the rapid completion of work duties, etc.).
When the task involved is one to which workers would

ideally not allocate much time (e.g., cleaning up messes

involving body fluids), this factor may be most important
in

reinforcing quick, but unsafe, performances.
Donahoe and Wessells (1980) note that a similar

explanation may be offered for successful avoidance learning.

That is, responding which avoids an aversive stim-

ulus is followed by other responding (i.e., naturally

occurring positive reinforcement) which differs dramatically from the responses evoked by the contact with an

aversive stimulus

Interventions

:t£L

Promote PrgV9ntiY9 PracticgS

Antecedent Measures
The Williams-Steiger Occupational Safety and Health
Act of 1970 prompted regulatory efforts to improve worker

safety which have focused, in large measure, on establishing standards and practices to prevent the exposure
of workers to hazardous conditions.

State regulatory

agencies are charged with the responsibility of super-
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vising the employers' efforts to nake protective equipment available, to train workers in appropriate protective practices and to report the rates of accidents and

injuries which occur in the work-place (cf. Code of

Federal Regulations: Part 29, 1987).

Such efforts should

ensure, at least, that employers take antecedent measures

which are necessary to promote safe performance (i.e.,

obtaining equipment and training workers in how and when
to use it).

Unfortunately, the use of antecedent procedures,
such as training and instructions, has frequently been
shown to be an insufficient

approach to improving tar-

geted areas of work performance.

Successful interven-

tions usually include additional measures such as the

assignment of specific duties with feedback (Quilitich,
1975), feedback with praise from supervisors (Brown,

Willis, & Reid,

1981), feedback with supervisory review

(Larson, et al,

1980), and/or goal setting with feedback

(McCuddy, & Griggs,
-

in a

For example,

1984),

in one study of handwashing practices

university kitchen, periodic written feedback from

experimenters increased handwashing, following the failure of training and subsequent videotaping of performance
to produce stable improvements (Geller,

et al.,

1980).

In another study designed to compare antecedent and con-

sequent procedures of similar intensity, Komacki, et al.,
(1982) found feedback about past performance to be much

more powerful than prompts to follow safety rules in the
25

future.

In this study,

the antecedent condition included

an initial meeting at which employees were presented with

slides of supervisors performing tasks safely and a display of safety rules.

Then the rules were posted with a

highlighted "rule of the day" and pictures depicting safe
and unsafe performances.

times per week.

The displays were changed three

Supervisors held weekly meetings at

which the rule of the day was pointed out and safe and

unsafe ways of performing the task were discussed.
the consequent condition,

In

the posted pictures of safe and

unsafe performance were supplemented with graphs of the
group's overall safety score.

A picture of the super-

visor smiling also was posted when the all items observed
were scored safe.
scores,

The supervisor reviewed the safety

in the weekly meetings,

noting how the group had
With

performed over the week on safety-related tasks.

the sequential introduction of antecedent measures,

in a

multiple baseline across subjects (departments ) some
improvement was noted in the safety-related performance
in two out of four departments.

However, antecedents did

not result in consistently acceptable performance levels
in any department.

In contrast,

the consequent package

resulted in clear improvements in each department

.

This

result is important because it demonstrates the relative

insufficiency of strictly antecedent measures, (such as
training) in comparison with feedback packages, which
contain both antecedents and consequences, in two inter-

ventions of similar intensity.
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From an operant perspective, when an antecedent,
such as goal setting, sets the occasion for reinforced

performance, the antecedent nay, following a history of
re inf orced performance

lus.

,

serve as a discriminative stimu-

Under these circumstances, antecedents such as goal

setting eventually may come to serve as conditioned reinforcers (Fellner & Sulzer-Azarof f

1984).

,

In contrast,

it seems reasonable to assume that an antecedent proce-

dure, such as training, which is not paired with adequate

reinforcement for desired performances will be minimally
effective.

Further, as noted above, instructions to

engage in effortful performances will, if successful,

occasion contact with response-cost contingencies
the current study,

.

In

these considerations led to efforts to

increase the positive consequences of compliance with

infection control policies provided by supervisors, in

contrast to an effort to provide additional training.

Feedback

Feedback procedures have been used alone and in
combination with other procedures to enhance staff performance in a number of applied settings.

One area of

concentration has been the enhancement of performance of
staff in human service settings.
tioned,

As previously men-

feedback has frequently been found to be superior

to training alone (e.g., Quilitich,

Madsen, & Ewell,

1975; Montegar,

Reid,

Numerous studies demonstrate

1977).

that feedback procedures can increase employee and client
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interactions in institutional settings (Kreitner, Reif,
Morris,

1977; Brown, et al.,

Frederiksen,

1983; Ford,

&

1981; Johnson, &

1984).

Training procedures for direct service staff relying
the extensive use of feedback have been developed

upon

for a variety of content areas.

Sone of these include

residential living skills (Kissel, Whitman, & Reid, 1983;
Fleming, & Sulzer-Azarof f
(Fox,

1983),

Faw, & Page,

,

fire-safety training

1987),

language stimulation (Ivancic, Reid, Iwata,

Other applications of feedback in

1981).

human service settings include training graduate students
in

clinical programs to maintain accurate client records

using public record reviews (Frederiksen, Richter,
Johnson, & Solomon,

1982), and using feedback, with su-

pervisory monitoring, to improved police compliance with
vehicle safety procedures (Larson

,

et al

.

,

1980)

.

A

feedback procedure has also been demonstrated effective
in

encouraging the submission of written suggestions by

staff in a large residential mental retardation program
(Quilitich,

1978).

In business settings,

feedback procedures have been

used alone and with other procedures in a variety

contexts

.

of.

Examples include interventions to increase

productivity and decrease chronic complaining of a shift
supervisor (Chandler,

1977),
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to improve the punctuality

of the owner of a small business (Gaetani, Johnson, &

Austin,

1983), and to decrease cash shortages in a retail

store (Newby, & Robinson,

1983).

Feedback procedures have also been used alone and
with other procedures to increase safety practices in

industry (Chhokar & Wallin, 1984; Konaki, et al., 1978;
Komaki, et al.,

1981; Komaki, Heinznann, & Lawson,

Sulzer-Azarof f

& deSantamaria,

,

1980; Fellner,

8e

1980;

Sulzer-

Azaroff,

1984) and in health care (Alavosius & Sulzer-

Azaroff,

1986; Alavosius 1987),

Finally, as will be

considered in greater detail in the next section, group
and individual feedback interventions have been shown

effective in increasing compliance with handwashing procedures during active feedback conditions.

Interventions to Improve Infection Control Practices
Beyond the epidemiological evaluation of large
scale surveillance studies (e.g., Haley, et al.

1985),

few studies have attempted to determine empirically the

conditions necessary to motivate specific staff behaviors
required for improved infection control.

Studies of

handwashing in two settings provide some information
about the effectiveness of feedback, as well as the need
for additional efforts to ensure the maintenance of im-

proved performance.

In a study of handwashing in two

intensive care units (Mayer,, et al. 1986), written feedback on the staff's performance on the previous day was

effective in establishing an improved level of compliance
with hospital guidelines requiring that handwashing occur
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between patient contacts (92% compliance, compared with

baseline of 63X),

In baseline,

a

staff were told that the

observers were interested in behavior related to infection control and patient outcome.

After three weeks,

staff on the experimental unit were provided with feed-

back data about staff -pat ient interactions and fabricated

data about smiling in a memo designed to obscure the
focus of the observations.

Four weeks later, emollient

soap was introduced on the experimental unit, and after
two more weeks, a three-week period of daily written

group feedback to the experimental unit about handwashing
ensued.

The introduction of emollient soap resulted in a

slight decrease in handwashing.

During the feedback

condition on the experimental unit, improvements were
noted in handwashing on both the experimental and control
unit.

However handwashing levels remained significantly

lower on the control unit than on the experimental unit.

Handwashing following patient contact improved more than
handwashing required by critical procedures, while handwashing following interruptions of patient care did not
improve above baseline levels.

Follow-up data after six

months indicated that handwashing had returned to baseline levels

Mayer et al. (1986) report that reactivity may have
played some role in the increases in handwashing obtained, however, they attribute the greater improvement
in

handwashing following patient contacts found in the

3.0

experimental group (33% versus 19%) to the effects of
feedback and the increase in handwashing in the control
group to staff floating between the units.
ly,

Unfortunate-

the failure to maintain an improvement over baseline

levels following the termination of feedback suggests
that additional efforts to establish persistent changes
in

employee performance are needed.
In a study of handwashing in a different setting,

Geller et al., (1980) intervened to improve the sanitation practices of food service workers.

They examined

the effects of feedback about handwashing and antecedent

behaviors requiring handwashing, with and without previous training about behaviors which resulted in the

contamination of workers

'

hands (critical antecedents)

and the importance of subsequent handwashing

.

Subjects

were observed using videotapes during a baseline condition with an explanation that the researchers were trying
to document working conditions.

After six days, all

subjects were informed that the project involved sanitation practices and handwashing.
line,
a

Following a second base-

some subjects were trained by the experimenter and

supervisor using

a

lecture and slide show to explain

the need to use handwashing to avoid spreading microor-

ganisms.

Two weeks after sanitation training, individual

feedback was provided to all subjects on the number of
times during the first three hours of the previous day
that handwashing was needed (i.e.,

a critical

antecedent

for handwashing has occurred) and the proportion of these

times handwashing occurred.

Feedback was provided over

five days and observations continued for an additional
five observation days, spread across an eleven day period

.

A transitory increase in handwashing occurred fol-

lowing both the neno explaining the focus of the observations on handwashing and the training condition.

Feed-

back resulted in much greater improvenents in handwashing
of both subjects who had received training and subjects

who had not.

The rates of critical

antecedents did not

change as a function of any of the interventions.

Follow

up data revealed a return of handwashing to near baseline

levels within an eleven day period

i

suggesting that the

effects of externally provided feedback did not include a

persistent change in subjects' handwashing levels after
the discontinuation of feedback.

Geller et al., (1980) suggested that the effectiveness of feedback involving infornation from the beginning
of a previous day may indicate that the informational

content of the feedback was less important than the

process of meeting with the employees individually to
discuss the use of handwashing techniques.

These authors

also noted that while the process of collecting and

analyzing the data on handwashing was very time consuming, most large-scale food service industries include
a

supervisor who could prompt individuals to increase
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their use of sanitary procedures and neet with staff to

reinforce inprovements (Geller, et al., 1980).

Mechanisns of Feedback
The literature substantiating the effectiveness of

feedback procedures in changing targeted behavioral pinpoints was reviewed by Prue and Fairbank (1981) and

Fairbank and Prue (1982) suggesting five paraneters of
feedback be considered in developing feedback interventions.

These are: the recipients of feedback; the feed-

back content; temporal characteristics; the nechanism;
and the source.

Sone studies of the effects of para-

meters such as source of feedback (Fox> 1983)

,

and the

density of feedback (Alavosius, 1987) have not found
feedback effects to differ dramatically as a function of
these variables.

One reason for such findings may be

that other variables contained within feedback packages
are responsible for the effects of feedback, rather than

specific feedback parameters such as the source or intensity, per se.

Another variable examined in at least one feedback
study was whether the content of the feedback consisted
of information about the performance of the recipient of

the feedback (i.e.,

the process of providing treatments

to clients) versus the ultimate outcome of employee per-

formances (i.e., change in client status) (Johnson &
Frederiksen, 1983).

However, to the author's knowledge,

the relative efficacy of process versus outcome feedback
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has not been examined in studies in which the results of

interventions (i.e., the data shared in the outoone feedback condition) reflected marked improvements (i.e., good
outcomes) as a function of the employees' efforts.
Prue and Fairbank (1981) and Peterson (1982) suggest
that feedback procedures depend upon more basic principles for their effectiveness.

Balcazar, Hopkins, and

Suarez (1986) note this point and offer an interpretation
of feedback effects using basic operant principles.

summarize

,

To

the effectiveness of feedback interventions

depends upon some relationship between the feedback
stimulus and more "primary** consequences.

Feedback may

be required to bring performance into contact with al-

ready available reinforcement when feedback stimuli function as effective discriminative stimuli for new or modi-

fied behavior.

In this case, naturally occurring rein-

forcement of the new behavior will maintain the feedback
st imul

i

as discriminative stimuli and also help to estab-

lish them as conditioned reinforcing stimuli (Balcazar,
et al.,

1986).

This point is similar to the interpreta-

tion by Fellner and Sulzer-Azarof f (1984) of effective

goal setting procedures.

Balcazar, et al.

(1986) noted that feedback inter-

ventions were more effective when feedback was combined
with additional consequences then when feedback was used
alone.

These authors also argue that feedback procedures

which are ineffective even though they are paired with

additional differential consequences can be explained
34
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parsinoniously if the consequences used were not functionally reinforcing or punishing.

They suggest that

little is to be gained fron investigations of characteristics of feedback, per se, and instead suggest that the
first step in inproving inportant behaviors within organ-

izations is the establishment of functional systems of

differential consequences
Balcazar et al., (1986) report that social praise
was used as an additional consequence in combined in 36
out of 52 feedback interventions reviewed

were judged to have been effective.

.

Of these

In contrast,

,

8

tang-

ible rewards were used in 15 interventions and 13 of

these judged to have been effective.

Applying the recommendation that feedback should be
paired with functional differential consequences in a

specific instance, such as in the use of supervisory

feedback to nursing assistants about handwashing or glove
use,

requires careful consideration of which consequences

might reinforce targeted performances.

The possibility

that the social reinforcement associated with personally

provided feedback, alone, may function as an effective

differential consequence for the use of infection-control
practices by nursing assistants is suggested by the two

previously mentioned studies of handwashing.
from experimenters (Mayer,

et al.

Feedback

1986) in one case, and

from experimenters and supervisors (Geller, et al.,
in another,

1980)

resulted in improved performances without
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any identified additional consequences.

The finding,

that nursing and medical staff who reported washing their

hands infrequently also reported perceiving the hand-

washing practices of colleagues as an inportant influence
(Larson & Killien,

1982),

suggests that social reinforce-

ment might act as an effective consequence for appro-

priate infection control practices in medical settings.
In an effort to maximize this possibility in the current

project, nurses were trained to provide compliments about

correct performances whenever possible^ and to make sug-

gestions to staff when errors observed in performance
were judged by individual nurses to place the staff

member or others at an increased risk of infection.

Establishing the Use of Behavioral Feedback
by Supervisors

Supervisory feedback will be effective only if it is
used

.

A number of studies previously mentioned have

included the use of feedback from supervisors as part of
an effective intervention package (e.g., Fox,

Geller, et al.,
al.,

Larson, et al.,

1980;

1981; Chandler,

1977).

1980;

1983;

Komaki, et

However, the steps required

to establish and maintain the routine use of feedback

systems by

s VP^^v^sors

been addressed only on a limited

basis
One strategy for establishing the use of super-

visory feedback by employees is to contract explicitly
for ongoing behavioral supervision at all levels, con-
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structing a hierarchical system of behavioral supervision
(e.g., Christian,

1984).

In another strategy, program

managers in human service settings have been trained in
the use of program evaluation systems based on organiza-

tional behavior management principles as a means of in-

creasing targeted outcomes (Mahar, 1984).
When such system-wide intervention is not possible it

may be useful to determine what steps are needed to train
individual supervisors to become effective providers of
feedback.

For example, Ford (1984) reported the use of

supervisory feedback in a study comparing supervisor
feedback, videotaped feedback, and supervisor feedback

combined with videotape feedback to train direct-care
staff to use teaching skills.

The results indicated that

the combined supervisor and videotape feedback condition

was the most effective condition.

In this study,

one

supervisor, a special-education teacher in a facility for
the retarded, was trained to provide feedback by rating a

videotape of the direct-care staff members' performance
to a criterion of 90% agreement with an external observer
on non-subjects prior to the beginning of the study.

During the intervention phase of the study, levels of
inter observer agreement were obtained as wel 1

not reported whether additional contingencies

It was

.

beyond

,

participation in the study and the feedback provided by
the experimenter, were needed to encourage the supervisor
to meet with subj ects and provide the feedback

37

.

However

the feedback this supervisor always based on the super-

visor's review of a videotaped record of training sessions

.

In a school program contained within a similar

setting, Page, Iwata, and Reid (1982) instructed super-

visors in how to discriminate correct teaching behaviors
when used by direct-care staff and to use clear instructions, prompts stated as suggestions, and specific praise

statements to improve staff performances

.

Supervisors

were also provided with daily feedback about the perfor-

mance of their staff as noted by independent observers.
The training and daily feedback to supervisors resulted
in

greatly improved performance by direct-care staff,

which maintained following a decrease in the frequency of

feedback to supervisors to twice per week and over a
subsequent eight week follow-up phase.

Observations of

supervisors' behavior indicated that training and feed-

back increased the use of instructions to staff and

decreased the amount of time supervisors spent observing
(orienting toward a direct-care staff member but not
It is interesting to note that

otherwise interacting).

even though the intervention resulted in improved staff

performance, the use of praise statements by supervisors
increased only slightly for one supervisor and was com-

pletely absent in all conditions for two others.
Richman, Riordan, Reiss, Pyles, and Baily (1988)

implemented a self -management and supervisor feedback

system in which direct-care staff were first trained to
38

plan and self-monitor their engagenent in activities with
clients.

Subsequently, supervisors were also trained to

give feedback to staff twice per day on their conpliance

with schedules.

This required the supervisor to locate

the direct-care staff menber, compare activities sched-

uled and observed, and either praise or correct the staff
member.

Data on the supervisors' performances were not
However, these authors noted that the environ-

reported.

ment had

clear overall organization and a variety of

*'a

staff management systems in effect for other target behaviors" (p

.

408)

.

Thus, high levels of implementation

were probably achieved by linking the experimental proce-

dures with ongoing supervisory requirements and routines.

Romaki (1983) addressed the question of why supervisors frequently do not use reinforcement by asking managers, faculty, and students at professional forums why

reinforcement from managers does not play a larger role
in the work place.

Speculation focused on factors in-

cluding competing management approaches (management by
exception), a lack of skills or models, deliverer's discomfort, subordinates' reactions, personality factors,

environmental factors, time pressures, poor appraisal
instruments, doubt of benefits and/or lack of knowledge,
and other unspecified reasons (Romackii

1983).

It may be useful to consider the possible obstacles
to establishing high rates of response-contingent,

social

praise by supervisors suggested by the subject responses
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in

,

the above study (i.e., Komacki,

1983).

Given the

relatively low rates of success in previous interventions
which combined feedback only with social praise
(Balcazar, et al.,

it may be useful

1986),

to employ

additional differential consequences when attempting to

establish higher rates of feedback than are currently
used by supervisors

Further understanding of the extent to which feedback by supervisors, in health-care settings is effective
in

improving staff compliance with designated preventive

pr act ices may provide valuable information about how such

practices may be improved
which are needed

,

in at

.

A demonstration of the steps

least one case

,

to establish the

use of a spec if ic set of supervisory practices may also
help future researchers and managers of health-care set-

tings to assist supervisors

Summary and Problem Formulation
The natural consequences of fol lowing recommended

protective practices may be inadequate to sustain safety
in

the workplace.

dents and

,

in

While protective practices avoid acci-

the case of infection -control efforts,

infections, the nature of the avoidance contingencies may
not support compliance with recommendations
in the form of

.

Antecedents

instructions and training may initially

establish the use of protective practices.

However, when

the job can be done with less effort, more quickly,

and

apparently as safely without following recommended safety
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practices,

it

probably will be.

Employees who have much

experience performing under conditions in which safety
efforts are supported only by avoidance contingencies
will probably have succeeded any number of times in

avoiding accidents with unsafe practices.

Some also may

have learned patterns of escape responding that compete

with the acquisition of good protective practices.

ployees who have tried, temoorarilv

.

Em-

to follow safety

recommendations requiring extra efforts may be less likely to follow similar recommendations from the same source
in the future

In addressing such situations,

include

procedures which

specific consequences (i.e., feedback proce-

dures) have been shown to be more effective than exclu-

sively antecedent procedures.

The effectiveness of feed-

back procedure depends upon other contingencies, ultimately, and whether a specific procedure will prove ef-

fective will depend on the nature of the consequences it
can harness.

For many safety-related practices, feedback

has been shown to be effective in instances where feed-

back procedures were not supplemented by other externally
imposed contingencies

,

However

,

previous studies of

handwashing indicate that while feedback generated by researchers is temporarily effective in establishing good

preventive practice, the improvements have not lasted
following the termination of feedback.
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One means of promoting the maintenance of gains from

feedback procedures may be to teach supervisors in

health-care settings to provide specific behavioral feedback on a frequent basis.

Given previous successes in

assisting supervisors to use feedback and instructions

effectively in structured contexts,

it may be possible to

assist nurses who serve, in part as supervisors in health
care settings, to use behavioral feedback effectively to

reinforce and prompt proper infection-control practices
by staff they supervise.
In the current project,

interventions to increase

the use of feedback by nurses about infection control

practices were implemented in a sequential multiple baseline across subjects design (Barlow & Hersen,

1984).

Subject nurses were trained to use a written feedback

system which was designed to ensure that feedback would
be specific, related to important infection control

tasks, and primarily positive.

Instructions to nurses

were constructed to minimize tendencies to manage by

negative exceptions

,

and instead stressed the importance

of complimenting staff on correct use of infection con-

trol practices "as a means of boosting morale".

Written

feedback slips were used to provide a tangible product
that the nurses could give to the nursing assistants and

which could be measured accurately to determine whether
the use of feedback was functionally related to improve-

ments in targeted preventive practices.

The overall goal

of this effort was to determine the types of support
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,

needed to help nurses to develop and use the skills of

providing appropriate discriminative and reinforcing
stinuli to support conpliance with infection control

practices
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CHAPTER2
METHODS
Setting and Participants

Setting
Th is study was conducted in an acute rehab ilitation

head-injury treatment program located in a nursing home
which also served level II and level III geriatric residents.

The facility was selected for study because key

administrative personnel recognized a need to ensure that
proper infection control procedures were used by nursing

assistants working with patients. Specifically, the ad-

ministrative personnel were interested in ensuring that
these staff complied with universal infection control

procedures recommended by the Center for Disease Control
and the Department of Labor in Ju ly of 1987

.

Also

certification by the Massachusetts Department of Public
Health required the

f acil

ity to implement a research

project during the year.
The Program Director and the Facility Administrator,
as wel 1 as the Director of Nursing and the Infect ion

Control Nurse for the facility, consulted with the principal investigator in the formulation of the study,

in-

cluding the general areas of staff performance to be
improved, the acceptability of proposed measurement pro-

cedures, and the goal of establishing the use of frequent
and specific performance feedback from nurses to nursing

assistants. Thus, the focus on training nursing staff to
use effective supervision skills was agreed upon by or44

.

ganizational administrators.

With this commitment, var-

ious staff members at the facility were able to provide
the information,

time and assistance with administrative

tasks needed during the planning and implementation of
the study.

The Director of Nursing, the Infection Control
Nurse,

and several nursing supervisors as well as two

physicians formed a Utilization Review Committee which
met monthly and reviewed information about rates of in-

fection at the facility. This committee was interested in
the current study and received monthly reports of pro-

gress in aspects of the study which were publ ic to all
part ic ipants as well as some letters acknowledging the

participation of some individuals (see below)
Within the nursing home, the head injury treatment

program was selected for study because the Director of
Nursing reported

that routine record reviews and her

informal observations identified occasional problems with
the supervision of aides which required her direct inter-

vention.

For this reason, a research program designed to

improve the supervisory skills of nurses seemed appro-

priate for this unit.
The floor plan of the head-injury unit is depicted
in

Figure

1.

Approximately forty patients were housed in

twenty-two rooms adjoining one short and two long hallways. The floor was divided into three districts,
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each

Figure

1.

unit.
Floor plan of the head-injury

Patient

of the facility.
rooms are located on the exterior walls
the dirty utility
The long hallway on the left contained

roon, narked as D.U.

in figure.
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staffed by a nurse and several nursing assistants.

Between six and nine nursing assistants were present on
each shift.

Patient care activities occurred primarily in patient rooms with hallway doors closed to maintain pr ivacy.

Nurses provided skilled care in

a

variety of areas;

passing medication; changing wound dressings; starting
intravenous lines; feeding patients through g-tubes and

documenting patient care activities in progress notes at
the end of each shift. Nursing assistants provided direct

care to patients in tasks such as giving showers, changing soiled beds

,

cleaning patients up after urinary and

fecal incontintence, and assisting patients in other

activities of daily living on the unit.
Many of the tasks completed by nursing assistants
Dirty

involved removing soiled linen from patient rooms.

linen ultimately exited the floor in a large linen cart

from the dirty utility room located on one of the long
hallways. A number of smaller linen carts were usually

available on the floor and could be taken to hallway
areas outside of patient rooms for temporary storage and
the transport of any linen not soiled with feces.

Linen

soiled with feces required rinsing in a floor sink in the

dirty utility room before it could be placed in any
carts. This procedure was well established before the

study and was general ly followed
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Participants
Ten nurses and eleven nursing assistants partici-

pated in both the baseline and intervention phases of the
study. Subjects worked primarily day (6:45-3:15) and

evening (2:24-11:15) shifts, with varying days off.
Three nurses (#3, *H4, and #5) routinely worked on more
than one shift.

Demographic data were obtained from all subjects who

participated in both conditions of the study and returned
surveys at the end of the study and from work schedules
on the unit (See Table 1). Nursing assistants received

training from facility personnel on the infection control

procedures targeted in the study. Subjects had been
trained on facility policies describing the use of universal precautions during orientation and mandatory in-

service training prior to the beginning of the study.

During the baseline condition, the linen procedures were
revised to conform with the facility policy on universal

precautions. Subjects were trained in the new linen policy by facility personnel on 9/9, 9/10, and in subsequent

orientation-training for new employees.
Subjects were recruited at several group meetings on
each shift and in individual meetings with new full-time

nursing assistants and part-time nurses who worked at
least three days per week on the floor.

The experimenter

briefly explained the purpose of the study and the benefits and risks associated with participation. The sub-
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Table

1

Characteristics of Subjects

Nurses

Questionnaire
Data
Ages
20-29
30-39

Nursing Assistants

8
0

1

4

40-49
50-59
Years of experience
at the facility:
<

6 Mo.

6 Mo.

to

1
1

yr

5-10

4
2

Previous Experience:
7
Hospital
0
Injury
Head
1
Nursing Hone
Facility
1*
Other health care

1
1

4

1**

(*Hoiie-care
(** Private Duty)

Gender
Fenale
Male
Work Schedule Data
Shifts
7AM -3PM
3PM-11PM
3PM-7PM
7PM-7AM

6
4
0
1

2***
4
Part Time:
Full Time:
5
^ ^ n
last condition, varied during study;
of
(***Status at end
.
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jects were encouraged to ask questions before giving
consent and at any time and were assured that they could

withdraw without penalty.
Changes in the methods for obtaining data about infection control practices occurred during the study. To

ensure that informed consent was maintained, these

changes were explained in discussions with subjects as
they occurred (e.g.

"We will not be asking you to self-

record glove use because it is too much work. Instead, we

would like to ask you to use gloves from a box with your
name marked on it."). When observations began, aides were

informed that the experimenters were interested in infection control procedures involving laundry and would ob-

serve subjects

'

use of precautions from the hallways

However details of the system were not discussed with
them

When feedback to nurses and letters of approval for

nurses were introduced (see below), nurses were shown
each letter and asked if they would agree to permit the

experimenter to forward the letter to administrators.
Thus,

letters to administrators provided only favorable

information which individuals approved in advance

Additional ethical safeguards included review and
approval of the proposed research by the Human Subj ects

Committee at the Psychology Department of the University
of Massachussetts, Amherst, prior to any subject recruit-

ment. With the exception of data provided to individuals

about their own performance and letters of recognition to
50
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adninistrators, approved in advance by individual subjects, all data were coded by number and letter to avoid

inadvertent disclosure of individual's perforamnce and,
except for letters of approval, all identifying information was

kept confidential

Nurses supervised nurse's aides in all job duties
and most patient care activities on the unit,

including

the use of proper infection control procedures.

As

supervision of nursing assistants by nurses was a necessary condition of employment, consent for

voluntary

participation in the study was limited to optional activities associated with the research (i.e, attending

training sessions and data collection).
In addition to subjects who participated in both

conditions, a number limited their participation to only
the baseline phase of the study. Six nursing assistants

left the facility for other employment during baseline
and one subject was dropped when she changed her schedule
to work only on alternate weekends.

Five additional

nursing assistants withdrew during the course of the
study. One subject withdrew within a week of agreeing to

participate and prior to any further explanation of the
procedures involved
Two subjects who participated approximately six

months asked the experimenter several times when the
study would end prior to withdrawing. It should be noted
that they were recruited early in the study, prior to the
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use of direct observations and had subsequently ques-

tioned whether the observations were really about infection control, given the extended duration of the study.

Given these concerns

,

the experimenter responded to

their withdrawals by thanking then for their participation to date and showing then a letter of appreciation

which would be sent to facility administrators following
the completion of the study. The experimenter explained

that the reason for sending the letter at the end of the

study was to prevent any inadvertent disclosure of information about the performance of any individual partici-

pants in the study.

The experimenter also asked both

subjects if they would be willing to continue receiving

feedback from nurses and/or to be included in future
observations. Both had no objections to receiving feed-

back but wished to be excluded from any further observations.

Hurses were informed that these individuals would

no longer be identified on feedback slips, however that

they could continue to be provided with feedback.
One additional nursing assistant withdrew from the

study at the beginning of the feedback condition and

volunteered the explanation that she did not wish to
receive written feedback from nurses. When querried this
subject voiced no objection to continued inclusion in the

observations

.

Nurses were informed that she should no

longer be given written feedback and her initials were

withdrawn from feedback forms. She was not included in
further data collection.
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Two nurse subjects, who supervised the unit, and one

additional nurse subject left the study during the early
intervention phase. Two of these subjects self -recorded

feedback and one had been trained in the use of written
feedback to nursing assistants.

These losses delayed the

introduction of the process feedback condition for nurses
until week 49 (see Figure

2,

below).

Patients

Patients were not included in the study. Thus, observations were not made of patients, nor were any records were kept of their identities or treatment.
ever,

How-

any specific infection precautions identified on

the doors of patient rooms were noted
of the study,

.

During the course

one patient was placed on blood and body

fluid precautions.

A red sign announcing the need for

blood and body-fluid precautions was posted by the facility on the wall outside this patient's room and staff

were informed that they must strictly follow universal

precautions in working with this individual.

Rotating

individual staff were assigned to work with this patient
Staff

during the remainder his stay in the facility.

working directly with this patient were consistently
observed to wear gloves, and masks. These staff also

expressed the belief that this patient had had

a

suspi-

cious result on an initial test for the human immunodefi-

cieny virus.
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Personnel
An experimenter and one graduate-student research

assistant conducted all direct observations, pernanent

product counts and summarized all data recorded by the
subjects.

Training and feedback were provided to nurses

by the experimenter. The research assistant was kept

blind to the nature and timing of the introduction of the
independent variable but was aware that nurses and aides
were self-recording feedback statements about infection
control. This assistant summarized feedback forms com-

pleted by nurses aides during early baseline (before
7/28/88). A second research assistant aided in the col-

lection of interobserver agreement to establish the cred*

ibility of the glove inventory coding system.

Materials

Self-Recording FgrBSi
Data on the frequency of feedback statements received by nurse's aides were collected on self-recording
forms (see Appendix A, form 1). Feedback sessions con-

ducted by nurses were self -recorded on three types of
forms during the study (see Appendix A, forms

Form

3,

2,

and 3).

used for providing written feedback to aides, was

printed on three page pads of chemically treated paper
which made carbonless copies when completed by the subjects.
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Clipboards.

Clipboards, measuring 12 en by 20 en, were provided
to participating nurses for their use in conpleting the

feedback forns.

Tine-CloGk
The facility time clock was used to stamp each data

sheet completed by nursing assistants at the beginning
and end of their work shifts.

Data Collection

B^U£££L.

Two 30cm X 30om X 30cm wooden boxes with locked lids
were used to allow subjects to return forms to the experimenter. To insure that completed forms could not be read

through the slot in the lid, a 4cm wide flange was mounted under the lid creating a 45 degree angle along the

inside of the 12cm by

1

cm opening.

Gloves
Plastic gloves were provided by the facility for
use by nursing assistants and nurses throughout the
study. Individually marked and counted boxes of gloves

were maintained for subjects by the experimenter and

research assistant in an unlocked respiratory therapy
supply room on the floor of the unit. For non-subjects,
boxes of gloves were kept at the nursing station and on a
clean linen cart on the unit. Nurses obtained replacement

boxes of gloves from a drawer in a file cabinet in the

supervisors' office on the floor below the unit. When the

drawer was empty, maintenance personnel brought additional glove boxes from the supply room to the supervi55
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sors' office on request.

During the study, gloves were

always available in the supply room. On 28 days, the

balance of gloves available in the file cabinet reached
zero. On 18 of the 28 days, additional glove boxes were

added to the cabinet on the sane date. On 9 out of 10

remaining days, gloves were added to the cabinet the next
day. On one day (5/4), gloves were missing until the day

after (5/6).
On six of the 10 days when gloves were not added on
the same day, gloves were available in the supervisors'

office from an inventory set aside for the rest of the
building. Thus, boxes could have been easily signed out

from this cabinet if they were needed. The four remaining

days were 6/7/88, 7/14/88,

12/7/88, and 5/6-5/7/89. These

dates were during weeks 4, 19, 39, and 60 (as identified
in figure 2,

below). Inventory data from these weeks were

excluded from analysis
Paper towels

&nd.

dispensers

Folded paper towels were available in wall -mounted

dispensers in patient bathrooms, a utility room and several staff bathrooms. The location of the dirty utility

room on one long hallway permitted towels in this area to
be marked during observations to reveal whether staff

used the towel, presumably washing washed their hands

after handling dirty linen and before leaving the room.
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Dependent Variables

Measures of Feedback from Nurses to Nursing Assistants
The primary dependent measures of the effects of

training and feedback provided to nurses were the permanent products generated in the use of combined written
and oral feedback statements to nursing aides

Completion OL Written Feedback Forms

Nurses

The primary dependent variable was the rate of written feedback slips completed by nurses following training

(see form

1

in

Appendix A).

Form completion was measured

directly by asking nurses to place one copy of each
completed form in a locked box located at the nurse's
station
The written feedback forms included a checklist

which nurses could use to indicate whether gloves were
needed and used

,

needed and not used

,

not needed and

usedf or not needed and not used. Components of correct

glove use included applying gloves before initiating a
taskj disposing of gloves in appropriate containers^ and

washing hands after using gloves. Spaces were provided on
the form to permit the nurse to identify these components
if they were observed to occur.

Some reasons for use or

non-use of gloves were also included on the checklist and
a space was provided for the description of other rea-

sons. Also,

the form permitted nurses to describe other

infection control tasks and to indicate whether they were

completed correctly, incorrectly, or in a fashion which
included both correct and incorrect components. Spaces
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were provided to record the "Best feature" and/or suggest
that aides "Next time try.." an alternative perfornance.

Finally, the initials of nursing assistants who were

participants in the study were written, in advance, on
the side of the form so that nurses could circle the

recipients initials. A space was also provided at the

bottom of the form to record that the slip had been
completed for an unidentified non-subject. Nurses were
asked to also record their own initials, the date on

which a form was completed and the time and room in which
the performance was observed

Analysis of Contents of Feedback Forms
The contents of completed forms were analysed to
assess the extent to which nurses used the feedback

system to make statements about aspects of nursing assistant's infection-control practices which were targeted
for improvement (see Direct observations

q£_ gl^^Yfi.

Ufifi.

below). This required assessing each written feedback

form received from nurses to establish separate rates for

feedback statements focusing on each of three tasks:

using gloves with linen, keeping linen a distance of six
inches away from the body and handwashing. These rates

were not mutually exclusive (e.g., a single form could be

completed to indicate both that gloves were used to carry
linen and that linen was carried at least six inches away

from the body). However, changes in any of these three

rates should have accurately reflected a change in the
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feedback provided to nursing assistants about that particular aspect of infection control practice, independent
of changes in the overall rate of form completion. Thus,

feedback was considered to have been provided about a
specific performance whenever that performance was mentioned on a form, whether or not that performance was the
only performance mentioned.

Any form was rated as focusing on use of gloves with

dirty linen if it:

1.

included a check for using gloves

included the word "linen" any where on the form.

and 2.

Any form was rated as focusing on the keeping a

distance during linen carries if it:
"linen"

1.

6

inch

included the word

and the word "away" or "distance", or

"

",

>6"

unless the form specifically mentioned keeping clean
linen and dirty linen separated (refering to a indepen-

dent policy on positioning of the clean linen cart). Any

form was rated as focusing on handwashing if "HW(

)"

was

checked or if the word handwashing or the initials "H.W."
were written on the form

Analysis

Valence

q£_

Feedback Statements

Feedback forms were also analyzed to determine the
percentage of forms which were completed to provide positive versus corrective feedback. Feedback was judged

positive if any of the positive components were checked
and.

none of the negative components were checked (see

Table

2

for positive and negative components).

tive feedback statements,

(i.e.

Correc-

form which included aox

negative components), were then analysed to determine
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Table

2

Feedback Form Rating Systen
Ppsitivft Feedback Componeni^R

Needed and used

(

{Task required gloves and they were
used}

)

Not needed and not used

App 1st

(

)

Dispose

(

)

HW

(

)

{Task did not require gloves
and they were not used}

{Gloves were applied before task is
initiated}
{Gloves were placed in an appropriate
container after use}

{Handwashing was conpleted after gloves
were removed}

)

Correct Y(

(

)

{The task component mentioned under
"
'*What
was completed correctly}
:

.

.

.

Negative Feedback Ccppcnents
Needed and not used

(

)

Not needed and used

(

)

Correct?

Correct?

,N(

{The task required gloves and
they were not used}
{The task did not require gloves
and they were used}

{All components of task mentioned under "What:..." were
completed incorrectly}

)

,

Y&N(

)

{Some components of task
mentioned under "What:..."
were completed incorrectly}

Positive Feedback: statements with at least one positive
component and no negative components.
Feedback indicating that some aspect of performance was
inadequate: statements with any negative components.
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whether or not they included a suggestion about how the

performance should be modified in the future. Forms were
considered to made a suggestion if any entry was made in
the space labeled "Next time try.

Feedback Self -Recording as Received by Aides
Prior to the introduction of training for nurses in
the use of both feedback and the written feedback forms,
an attempt was made to collect data about the existing

frequency of supervisory interactions among nurses and

nursing assistants. This involved first training nursing
assistants to record feedback statements they received
from nurses. Subsequently, nurses were briefly trained to

self-record oral feedback statements they made to nursing

assistants
Initial training for nursing assistants

Each nursing assistant subject was trained to recognize and record feedback statements using the definitions

presented Table

3

and the Form 2 in Appendix A.

Training

involved reviewing the definitions with the experimenter,

individually, and or in small groups, and discussing a
tape of five statements of each type presented in random
order.

When the subjects indicated that they understood

the definitions, they independently scored a tape

presenting the same statements in a a novel order.
Mastery was defined as scoring all statements on a tape
with 100% accuracy. Most subjects mastered the defi-
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Table

3

Response Def in it ion for Assistants

'

Self-recording

Conplinent on work: Any statement to you fron

a

nurse

which tells you did something right.

Problem statement:

Any statement to you from a nurse

which indicates only that you did

something wrong (record regardless
of whether you agree with the nurse

about the importance or the accuracy
of the statement).

Solution statement: Any statement to you from a nurse
that mentions or describes how you

should or could do something in a

different or a better way

(regard-

less of whether or not you found the

suggestion to be helpful, or new, or
whether you agreed).
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nitions in one or two attempts.

Two subjects were count-

ed as mastering the training although eaoh identified one

item on the training sequence as a problem statement when
it was presented as an example of a solution.

The sub-

jects argued that the phrasing of the statement ("we need
to keep the isolation cart outside of the room") was not

sufficiently specific because it did not say exactly
where (outside the room) the cart was to be kept.
these subjects were presented with other

When

problem state-

ments ("that cart does not belong in the room"), and

solution statements ("we need to keep the isolation cart
in the hallway"),

both subjects identified the statments

correctly. Thus, further testing of the understanding of
the content of the definitions was considered unnecessary
in both cases.

One other subject withdrew from the

experiment during this training when this subject was not
able to master the definitions after two attempts.

This

subject was recruited again to participate in other aspects of the study five months later.

An additional

subject did not master the definitions after two attempts.

This subject was simply given data slips and

included in all other parts of the study.

Self-recorded Recaipt ot Feedback

Following training, nursing assistants were asked to
record feedback they received from nurses who partici-

pated in the study. Data sheets were attached to subjects' time cards at the beginning of the first shift of

each week. They were asked to punch the data sheets at
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the beginning and end of each shift to permit the experi-

menters to know what periods of time each record represented. Subjects were asked to record feedback statements

privately and within five minutes of each episode.
Nursing assistants were also told that nurses, too, would
record feedback statements they made at a future time in
the study and that discrepancies between the data submitted by assistants and nurses might be discussed with the

nursing assistants to help the experimenter ensure accurate data collection

Prior to the introduction of training for nurses in
the self-recording measures the experimenter noted that

assistants on one shift routinely punched the time onto
their data sheets at the beginning of the shift and then

returned their sheets to the card, instead of carrying
them on the floor during the shift. On the week of 9/25,
the experimenter explained to nursing assistant subjects
on both shifts that the researcher had been advised by

his

supervisors that data about nurses' use of feedback

would be useful only if the subjects actually carried
their slips throughout the shifts. These subjects were
told that the experimenter might ask to see their slips
on occasion to ensure that this was actually occurring.

This was presented as a new requirement to avoid offending subjects who were not currently carrying slips. When

asked to assist in this fashion, one assistant (subject
A) stated that the requirement of carrying the slips was
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"silly** because nurses never provided any feedback. This

subject also said that a lack of pockets often made the
slip difficult to carry. The experimenter constructed a

paper pocket on this subject's glove box by taping

a 5

"

by 3" index card to the back of the box. On several

subsequent requests to see the slips during the month of

October the subjects either presented the slips (and were
praised by the experimenter) or claimed to have them on
their person with one exception. One subject (K) could
not find the slip when asked but reported carrying it
that day. The subject suggested that the slip must have

been left in a patient's room. This procedure was discon-

tinued 11/2 when nurses were trained to self-record oral

statements. A very low rate of self -recorded feedback by

nurses made it difficult to prompt and praise accurate
recording of feedback statements by nursing assistants
(see Self-Recorded Feedback condition below).

Self-Reported Oral Feedback Provided by Nurses
As mentioned above^ following a baseline period of
the self-recording of oral feedback statements received

by nursing assistants, nurses were asked to help assess
the supervision required on their unit by self -report ing

feedback statements they made to both subject and nonsubject nurses aides. Referring to a written instruction
sheet given to each nurse, the experimenter asked nurses
to help determine how often feedback statements were

currently made on the unit by recording any feedback
statements they made to nursing assistants about infec65

tion control practices as part of their normal routine
(see Appendix B). The purpose of obtaining this inforna-

tion was stated as helping the researcher to understand

current conditions on the unit. Nurses were told that the

researcher wanted nurses to continue their current interactions with nursing assistants adding only the step of

taking a moment to make a record, after the fact, of any

feedback that they gave as part of their normal routine
(See Appendix A,

form 3). In the training, the experi-

menter also mentioned that it would be helpful if nurses
could also note any instances in which they thought about

giving feedback but decided not to do so.
Dependent Measures of the Effects of Feedback
Provided by Nurses
The effects of nurses' use of behavioral feedback

statements were assessed directly by monitoring changes
in selected aspects of the infection control practices of

nursing assistants over the course of the study. Several
converging measures of infection control were originally
planned. Additional measures were developed over the

course of a 63 week period of study as data obtained on
the unit suggested that additional information would be

needed to assses the ultimate impact of the independent
variables. An overview of the timing of the introduction
of dependent measures is presented in figure 2.
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2.

lining of introduction of dependent variables.
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Identification Ol init-ig] target oerf ormancea
The Director of Nursing, Infection Control Nurse,
and the Orientation Trainer assisted in the identifi-

cation of correct infection control practices and were
aware of the general nature of the perf ornances to be

monitored for both nursing assistants and nurses. The

experimenter interviewed these staff members about patient care tasks in which they frequently observed lapses
in the infection control practices of nursing assistants.

Failure on the part of nursing assistants to always use

gloves to prevent contact with body fluids and to wash
hands were identified as a frequently occurring problems.
The facility had recently provided training in the the
use of gloves through mandatory inservice training for

existing employees and in the orientation-training provided to new employees. Thus, permanent product measures
were initially used to assess the extent to which nursing

assistants used gloves.

Inventorv

d&Lfi.

Permanent product counts of the total number of
gloves used on the entire unit were obtained from inventory data. These data were available prior to any an-

nouncement of the experimenter's plans to study infection
control practices on the unit. Existing inventory data
thus provided a means of assessing the effects of insti-

tuting subsequent measurement systems on the overall use
of gloves on the unit.

During the study, inventory proce-
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.

dures were modified only slightly to help insure the

naintenance of as complete

a

record of the use of gloves

possible. This permitted an assessment of the accuracy of

data obtained, while not necessitating a change in the
number of steps nurses were required to complete to
obtain gloves
As already noted, nurses on the head injury unit had

access to the supervisor's office and were responsible
for signing out boxes of gloves as needed by staff on the

unit. Prior to the study, nurses had been requested by

the inventory supervisor to sign-out all glove boxes

taken from the cabinet. This supervisor reviewed the

inventory record weekly and frequently found discrepancies in the count, indicating that boxes of gloves had
been removed but not signed out. On 7/28 (week 20 in

figure 2), the glove supply and sign-out sheet for the

head-injury unit were moved to a separate file cabinet
drawer adjacent to the supplies used by the rest of the
facility. The drawer was marked as "Infection Control

Study Gloves Only" and the supervisors in the office

assisted by prompting staff to sign gloves out of the
correct location

Simultaneously, observers began checking several
times each week to insure that adequate supplies of

gloves were available and that inventory counts were

maintained in the supply drawer for the unit. This procedure involved counting the number of boxes in the drawer
and examining the inventory log to determine whether the
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:

.

count agreed. In cases where boxes were missing but not

signed out, the count was marked as being inaccurate. If

additional supplies were needed, the observer would request that they be brought to the office by facility

personnel and/or obtain the supplies directly from maintenance personnel
To obtain data for the study,

inventory records were

reviewed for completeness using the coding scheme

Appendix

C.

in

To insure that the coding scheme yielded high

levels of inter-rater agreement a randomly selected sample of 12 lines from the inventory record were coded by
an independent rater after the data were fully coded by

the experimenter

.

Inter-rater agreement was calculated

as

lines coded
identically

^ of
%

agreement

*

=

(100)

lines coded
by both Observers

H of

Use of gloves from individuals

'

glove boxes

In order to obtain individual subject data,

gloves were labeled and provided to subjects in

boxes of
a

stand-

ard location on the floor. Glove boxes were kept in

plastic bins on a free-standing shelf
therapy supply room.

in the

respiratory

Signs were posted above the bins

explaining that the gloves in subjects' boxes were count-

70

.

:

ed as party of a study of infection control
and request-

ing that non-subjects obtain gloves they needed
from

nursing staff.
Subjects were asked to take gloves from only their
boxes and to ensure, as much as they could, that other
staff did not "borrow" their gloves by keeping their

boxes in the bins except when they were working on the
floor
To minimize any experimenter error in counting

gloves, after 9/2 all gloves were counted out twice as

they were placed into the boxes with a third count,

if

needed, to resolve any discrepancies. Due to an increase
in the number of subjects,

an additional procedure of

placing a marked glove at the top of full boxes was
implemented after 1/18 for subjects on shift A and after
1/25 for subjects on shift B. The presence of a light

yellow mark placed at the wrist of the top glove in a box
permitted experimenters to determine, without counting,
that the box of gloves had not been disturbed since the
last count.

The procedure of marking the top glove in counted

boxes permitted a precise assessment of the reliability
of glove counts from one day to the next by recounting

glove boxes which were undisturbed. The reliability of

glove counts was calculated as
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.

of agreements on next-day
re-counts of marked boxes

#

Reliability

« (100)

=

day re-counts of
marked boxes total

# of next

The accuracy of individual subject glove counts was

estimated in two ways. Glove count data for the entire
period of the study were examined to determine how often

gloves were missing from subject boxes when individuals
were absent for the entire day. Any errors in counting
and any removal of gloves by persons other than the

individual resulted in less than lOOX agreement on this

measure
« of days Ss off with

no gloves used
=
estimated accuracy
Non-Ss)
(reflecting use by

%

It

X
(100)
of days Ss off total

On some occasions, nursing assistants were observed
to use gloves on days when no gloves were removed from

their glove boxes. For each subject, the percentage of

days they were observed using gloves on which some gloves
were used from their box was calculated by comparing the

joint occurrences of glove loss from their box and

observed glove use with the total of occurrences of glove
use noted in observations.

Since subjects were in-

structed to use "isolation" gloves which were placed in
specific patient's rooms whenever they were placed on
specific isolation precautions, only data from days when
none of the patients were on such precautions were used
to calculate these estimates
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of days gloves
missing/ Ss actually
observed using gloves
l»

estinated
accuracy =
ecting use by
individual Ss
X

*

(100)

of days Ss observed

using gloves

For any subjects whose use percentage of estimated accu-

racy reflecting actual glove use fell below 80% for the
total study, glove count data were not considered (see

results

,

below)

On several occasions, non-subjects were observed to

remove gloves from subject boxes. Whenever this occurred,
the experimenter or research asssistant explained that
the gloves in this area were counted for use by partici-

pants in a study of infection control and then typically:
1.

requested that the gloves be returned to the box from

which they were withdrawn to avoid confusing the results
of the study, 2:

listed several alternative locations on

the floor where gloves were routinely available, 3: ex-

plained that the experimenter frequently checked to ensure that gloves in fact were available in those locations,

and 4: told the nonsubject that

nurses on the

shift were always able to get more gloves from the supply

downstairs if they were needed,

5:

asked the non-subject

to immediately inform the experimenter if gloves were not

curently available in those locations so that the experimenter could immediately obtain additional gloves from
the supply cabinet in the supervisors' office.
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Sub,ieCta

'

correct;

uafi.

qL gloves

daily care

Initial variablility in the nunber of gloves used
from subject boxes suggested that permanent product meas-

ures alone probably would not permit an assessment of

whether feedback from nurses influenced glove use. Thus,
a more direct measure was sought to determine whether

nursing assistants used gloves during patient care tasks
involving the potential of contact with body fluids.
SglgCtinf^ Targets Permitting Patient Privacy

Maintained During Observations.

hs.

Host patient-care tasks

involving the use of gloves, as previously noted, were

provided in private areas of the facility.

Limited ob-

servations of one aide's work with several patients, in
which the observer, the aide, and the patients were the
same gender, as well as discussions with nurses and aides

suggested that an essential part of the task of providing

personal care to patients involved the removal of dirty
linen

.

Frequent patient incontinence and policies

requiring that patients be washed or given a shower
whenever soiled or wet linen was changed ensured that
most linen changes would follow other tasks (such as

washing the patient's perianal area) warranting the use
of gloves.

The experimenter met with the charge nurses on first
and second shifts in July and discussed possible targets
for feedback. These staff suggested that some nursing

assistants routinely used gloves in patient rooms but not
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when carrying soiled linen in the hallways. Glove count

data and infornal observations of whether subjects obtained gloves before entering patient rooms subjects also

suggested that the use of gloves was not a uniform practice

.

Policy review.

The policy for transporting dirty

linen out of patient rooms was examined and found to be

vague about how linen should be transported and also

whether carrying dirty linen was a task requiring the use
of gloves.

Specifically, the existing policy required

both that linen be rinsed before it could be transported
in linen carts and that

linen carts be used to transport

all dirty linen. The use of gloves was not mentioned in
the policy, as it pre-dated the policy on universal

precautions

.

As patient rooms were

(

appropriately) not

equiped with facilities for rinsing dirty linen, the

policy had been informally ammended to allow carrying
dirty linen in pillow cases.

The experimenter inter-

viewed nursing assistant subjects on day and evening
shifts. These subjects indicated that pillow cases were

not always available and that using carts to carry linen

would require extra effort. Concerns about whether ade-

quate carts would always be available were raised as
well.

Interviews were also conducted with the Infection

Control Nurse and the Assistant Director of Nursing who
stressed the importance of using barrier precautions to
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transport linen out of patient rooms and the need for

dirty linen to be rinsed before it was placed in the
linen carts

Areas of ambiguity in the current policy, and the

difficulties staff would face in actually attempting to
follow the policy, were discussed by the experimenter at
a

meeting of the nursing supervisors for the facility.

The experimenter served as the amanuensis for a new

policy which was authored in this meeting by nursing
staff. The new policy was then reviewed with employees at
the facility on 9/9 and 9/10 by nursing supervisors. The

new policy required that gloves be changed upon the

completion of patient care tasks and that clean gloves be
used to carry dirty linen. Linen soiled with feces was to
be carried directly to the utility room for rinsing while

linen not soiled with feces could be either carried or

placed in a dirty linen cart at the discretion of the

nursing assistant. The policy also required staff to:

1.

keep dirty linen at least six inches away from their

clothing, and

2:

wash hands after disposing of gloves

(see Appendix D).

While direct or videotaped observations of all staff

duties involving potential contact with body fluids might
have provided a more sensitive measure of aide performance,

such observations were prevented by

a

decision to

protect patient privacy during personal care activities.
The revision in the linen policy created a requirement
that subjects use gloves when handling dirty linen. This
76

.

performance was targeted as a terminal link in

a

chain of

infection-control practices which could be measured by
observers positioned in the hallway outside patients'
rooms. Thus, observations were conducted from hallway

areas for thirty-minute periods at fixed times on each
shift when individual aides were likely to be engaged in

individual patient care activites. Subjects were directly

observed to note whether or not they were wearing gloves
when they were disposing of dirty linen from patient
rooms

Direct observations

Observation procedures

.

Observations were con-

ducted between 7:30 and 8:15 AM on first shift and 7:00
and 7:45 PM on second shift, four days per week. Days

were randomly scheduled with the condition that observa-

tions were not schedu led on weekends on second shift

before January

8,

1988,

as second shift subjects were

typically scheduled to work only on weekdays before January

.

Observers were positioned in one of two long

hallways on the unit for the entire observation period.
For each observation period, one hallway was selected

based on either the work assignment of available subjects
or the date of the observation.

All subjects visible to

the observer were scored each day. To ensure that as many

subjects as possible were observed each week, subjects
were selected using a list of random numbers to draw
first subjects who previously had not been observed that
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week followed by any remaining subjects. The hallway area

assigned to the first available subject selected was the
one selected for observation during that session.

Before the beginning of the observation period, the

observer(s) checked the schedule at the nursing station
to determine which subjects were working and circled the

floor of the unit to note whether any rooms were on

infection control precautions. Also the position of the
first subj ect on the list was noted

,

if possible

.

If the

subject's position could not be observed, an assignment
board was checked or,

if possible,

a nurse was asked

which side the subject was working on. If the nurses were
occupied at the time of the observation

,

and the sub-

ject's position could not be otherwise determined, the
side of the hall corresponding to the date (blue on even
days, pink on odd days) was selected.

For observation periods conducted in the hallway

outside the dirty utility room, the observer first pre-

pared the towel dispenser for the subsequent detection of

handwashing by visual inspection.

One corner of the

towel hanging from the dispenser was folded to form a

corner with two obtuse angles. Observers then

attempted

to enter the dirty utility room after each use by a staff

member to check and, if needed, mark the next towel. In
cases where more than one staff member could have used
the dispenser before an observer could check the towel,

no judgement was made about whether the subject engaged
in hand washing unless the staff member was actually
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observed to wash hands with the door open. On rare
days
when the towel dispenser was found empty, no effort
was

made to resolve the problem and hand washing data
were
not collected. This was deemed necessary because a re-

quest that housekeeping staff re-stock the dispenser
before the observation began would have drawn considerable attention to the observer's interest in handwashing.

During each 30 minute observation period, the observer attempted to monitor areas of the hallway occupied
by subjects and any rooms entered to observe whether

subjects carried linen. When subjects were observed carrying linen, they were scored for use of gloves, use of

hamper to transport linen, and keeping the linen at least
six inches away from their clothing. Due to low levels of

interobserver agreement in the categories of keeping
1

in en six

inches away a subcategory of touching linen was

added to the data sheet in March. When observations were

conducted in the hallway adjoining the dirty utility
room

,

the towel dispenser was checked after the subject

left the room, providing the hallway was clear of sub-

jects. For definitions of each category and the observation sheet see Tables 4 and

5.

As an observer could not monitor both ends of the

hallway simultaneously and frequently was also required
to enter the utility room during the observation period,

some opportunities for glove use, keeping linen away,

and/or handwashing were missed. Thus, the data collected
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reflected the number of observed opportunities completed

correctly by subjects. Linen carries varied in the
length, speed, and angle with the line of sight of the

observer, and in topography. This frequently made distance and occasionally made glove use impossible to score

For example, when a subject walked a short distance to a
linen cart measuring the distance of linen away from the

body was not possible. Less frequently, linen was carried
at a distance from the observer to a destination out of

the observer's sight with a hand buried within a bundle
of linen

.

In such cases

'

,

it wasn t possible to judge

whether the staff member was wearing a glove on one hand
which the observer could not see

Observer training and interobserver agreement.
Observers were trained by reviewing the definitions for
ambiguity and then observing subjects during practice
sessions. During practice sessions, observers were seated
on couches at the end of each hallway and evaluated

instances of behavior aloud and, later, independently in
writing. During initial training, a tape recorder was

used to signal intervals counted as one to thirty. During
training, it became clear that levels of agreement were

highest for subjects closest to the observers and that it
was impossible to accurately score performances occuring
at the opposite end of the hall.

To permit the observers

to stand in the hallways and change position,

as needed,

without disrupting observations, the tape recorder was
replaced by a Casio TM watch which repeatedly signalled
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Table

4

Category Definitions for Behavioral Observations
Laundry c^rt iiae with gloves: Placing any objects into
laundry cart located in the hallway under observation.
Subject must wear gloves during entire time that the
object(s) going to the cart is (are) visibly handled.

Laundry cart uas. without gloves Same as above, except
that subject is not wearing gloves.
:

with gloves Subject is observed to
Carrying dlll^
carry cloth bundle or object out of a patients room and
of hallway toward dirty utility closet or other hallway
During entire carry, gloves are worn.
:

'

Carrying dirty linen without gloves Same as above.
However, subject fails to wear gloves during en-tire
period of time that bundle is carried
:

dirtv liii£a ai. ifi^a^
inches awav fxiUL body
When handling dirty linen subject avoids letting linen
come within six inches of trunk, legs or upper arms.
Credit whether subject uses gloves or not. Linen may
momentarily come within six inches but not make contact
if the rest of the carry, 6 plus inches separation is
maintained
E.££ES.

:

,

,

Holding dirtv linga within al2L inches oL bcdv When
handling dirty linen in all steps above, fails to
consistently keep bundle at least six inches away from
trunk legs or upper arms and/ or allows bundle to make
physical contact with trunk, legs, or upper arms.
:

,

,

Avoids touches Avoids allowing linen to come into
contact with body (excpet for hand and forearm) during
the entire carry (may score as < 6" fiji >/= 6").

*

:

Linen touches body other than hand or forearm
at least once during the carry (must also score as <6").

*

Touches

:

Removes gloves in a. room Subject enters patient room or
dirty utility closet wearing gloves and leaves again
during observation period without gloves.
:

Towel disturbed in room When utility room was prepared
with a marked towel since last use and. can be checked
before used again, subject is credited as using towel if
marked towe 1 is found missing during observation
period
:

* added to data sheet March 4.
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Table

5

Direct Observation Data Sheet

__

Date
OBS
Subj

Position

_1

:

laundry-> cart Gloves
No_G loves
carries linen Gloves
No Gloves
holds dirty
6 " +
linen at
<_6_"_i
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room (y n or ? )_!
wears gloves no task
_rm-rm_or_pt-pt
,
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j
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the passage one minute intervals.

The observer's posi-

tions were changed to a space along the wall of each

hallway nearer the middle point on each side. On the side
which contained the utility room, the observer positions
were nearer the end of the hall containing the utility
room (see figure

1,

above).

During the later part of observer training, it was

discovered that an important source of disagreement between observers was differences in the visual field during observation. This was especially important when three
or four subjects were on both ends of the hall simul-

taneously. To ensure observers were looking in the same

directions, each observer followed the other's gaze toward the end of the hallway furthest away from the pair.
Thus,

if both observers were gazing to the right at the

start of the observation period, the

observer who was

nearest that end of the hallway would signal both to
change direction by looking to the left. Whenever an
observer nearest the end of the hallway started to change
direction, the other would follow without crossing the
line of sight of the observer signalling the change.

This procedure allowed both observers to coordinate their

visual fields while quickly changing focus whenever an

observer heard auditory cues (e.g., staff conversations
at the other end of the hallway) indicated that a subject
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might be present but out of the current line of sight, or

whenever a period of tine longer than a few seconds had
been spent looking in only one direction.
In thirty six observations distributed throughout

the study interobserver agreement data were obtained on

the categories of using gloves and keeping linen away

from the body. Fifteen joint observations were conducted
in baseline following observer training,

10 after nurses

were trained to use feedback and before nurses began

receiving feedback from the experimenter. Eleven joint
observations fol lowed the introduct ion of feedback to
nurses. Interval by interval agreements were calculated
as

number of intervals
agreed occurrence

agreement
occurrence
%

X 100

=

number of intervals
agreed + disagreed

number of intervals
agreed non -occurrence

agreement
non -occurrence
%

X 100

=

number of intervals
agreed + disagreed

It is important to note that except for interval

disagreements, any disagreements reduced interobserver
agreement measures for the complimentary category as
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well. Thus, episodes observed were also rated for

tages of agreenent using the formula:

nunber of ep isodes
of agreenents
%

agreement

=

(

x

)

(

100

)

number episodes of
agreements + episodes
of disagreements
A different procedure was used to establish the

independent agreement levels for handwashing. Checking
the utility room to determine whether the towel in the

utility room had been disturbed and/or marking it between
staff use of this room required that the observer to walk

across the hall and open a closed door

.

In order to avoid

drawing unnecessary attention to this procedure, one
observer implemented this during interobserver agreement

observations and no effort was made to obtain independent
agreement indicies in the hallway. Instead, observers

independently marked and reported the status of towels
(marked versus unmarked) using a random sequence in simulation trials. Since a "true value" (marked or unmarked)
was known in each such trail, the interobserver agreement

establ ished an accuracy measure

,

at least under simulated

cond it ions (Johnston & Pennyp acker

,

1980 )

Consumer satisfaction

Consumer satisfaction with the procedures involved
in the study was assessed using two questionnaires,

one

for nurses and another for nursing assistants (see Appen-

dix E). Anonomous questionnaires were distributed with an
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announcement that the study was drawing to an end and
that a reception for participants would be scheduled

within the near future. Staff were asked to use the

research boxes to return completed questionnaires as soon
as possible so that the results of the questionnaire also

could be presented at the reception.

Experimentnl Design
Design
As illustrated in figure 3, the experimental condi-

tions (feedback to nurses) were introduced in a multiple-

baseline across-subjects (groups of nurses) design following varying lengths of baseline. Staggered introductions of each feedback condition across shifts were planned to permit an assessment of whether a rep 1 i cat ion of

conditions resulted in similar effects^ regardless of the

passage of time or uncontrolled variables which might
influence subjects' use of the written feedback system.

Introductions of conditions were also staggered

,

to a

lesser extent, within groups to slightly enhance the

demonstration of experimental control over the rate of
feedback forms completed by nurses, while still permitting a sequential introduction of the receipt of written

feedback by nursing assistants across two shifts.
a

Use of

multiple baseline design also permitted an assessment

of whether any induction of increased use of feedback

followed the introduction of the intervention on only one
shift.
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Figure 3

Independent Variables

Shift A

Phase III

Outcone
Feedback
1+ prev
Phase I
1+ Goal setting & Feedback
land letters with Nurses
!+Checklist for FDBK on glove use
introductions staggered considerably
Self-record <-Nurses: Feedback, general form
<-Nurses Aides: Feedback self -recorded as received by
aides
I

*{48}Phase II

!

I

1

Phase III

Outcone
{Feedback
1

Shift

*{54) Phase II

B

1+

prev.

Goal setting & Feedback
land letters with nurse
jChecklist for FDBK on glove use

Phase

1+

I

Self -record <- {Nurses Feedback, general for
<-Nurses Aides: Feedback self-recorded as received by
aides
:

Week nunbers are in { } brackets for comparison with
results presented in Figure 7.

*

Figure 3.
variables

Timing of introduction of independent

87

.

Communication among nurses across first and second
shifts occured primarily through shift report. Other

possible sources of contamination included infrequent
daily staffing changes, when a nurse might work an additional shift,

informal interactions between staff

,

and

the routine schedu ling of three subj ect nurses on more

than one shift.

contamination

,

In order to control the later source of

two of these nurses were initially asked

to confine their use of written feedback to only one

shift. In one case (Subject #14), eight out of twelve

hours were spent on shift B and this nurse was asked to

provide written feedback only during shift
case

,

B.

In a second

the nurse worked on a shift included in the study

and a shift not included in the study. This nurse was

asked to use written feedback only on the shift included
in the study.

A third nurse worked as both the weekend

supervisor and as a shift nurse two to three days per
week. Training in the use of written feedback was delayed
for this subject until after the intervention was intro-

duced for other subjects to prevent any unplanned super-

visory support for the use of feedback by nurses

Sequential introduction of feedback conditions did
not control for the effects of order.

Rather the sequen-

tial introduction of the outcome feedack condition (Phase
III) following the process feedback condition (Phase II)

was designed to both demonstrate additional experimental

control over the targets of feedback provided by nurses
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and to increase the use of feedback by nurses for the

neasured performances of nursing assistants. This had the
effect of also providing an imbedded multiple baseline
across behaviors for the use of precautions by nursing

assistants
Specific Phases
Phase Ll Baseline on

use.

tha written feedback system

following training
Training,

lasting a total of between forty minutes

and sixty minutes, was provided in individual meetings

with the experimenter. Using an outline and flow chart,
the experimenter explained the importance of improving

targeted infection control practices by providing positive feedback and suggestions (see Appendix F).

The

training stressed the importance of using very specific
positive feedback, focusing on observed performance. For

suggestions

,

the instruction stressed the importance of

describing exact Iv how an inadequate performance observed
by the nurse could be correctly implemented in the future
and providing a specific reason for adopting the de-

scribed modification in performance

During training, nurses received instructions on how
feedback slips could be used and then practiced completing written feedback forms in three hypothetical

situations posed by the experimenter (see form

1

in

Appendix A and Appendix G). A goal of conducting at least
one feedback slip per shift was suggested. Also, the

instructions stressing the importance of trying to pro89

.

.

vide frequent positive feedback and occasional sugges-

tions when incorrect performances either placed the aide
at immediate risk of infection (described as a "nursing

judgement") or were consistently done incorrectly (i.e.,
the assistant was never "caught" doing it right and thus

could not be provided with positive feedback when using
the correct procedure)
As a check to determine whether nurses had mastered

the distinction between suggestions and criticisms
ed "problem statements"

(

term-

in training) and also as a means

of provid ing an additional model of behavior-specif ic

posit ive feedback statements

,

nurses listened to a audio-

tape of six statements. They were asked to identify

compliments

^

suggest ions and problem

,

statements

(

see

Appendix H). All of the nurses correctly identified each
statement fol lowing training
Phase LLl Process FggdbftCk.
Praise.

Letters

q£.

QPftl

Setting, Sxpgriwenter

Appreciation Kith NurSgS

At the introduction of this intervention, the ex-

perimenter met privately with each nurse toward the end
of the subject's work week and explained that the experi-

menter wished to begin providing weekly feedback and

acknowledgement to nurses for their use of the supervision system with nurses aides. The experimenter showed

each subject a weekly graph of the shift's recent pro-

gress toward the goal suggested in training (completing
one feedback slip per day per nurse), with an explanation
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that the percentage was calculated for the shift by

comparing the total number of feedback slips completed
per week with the total number of days on which nurses

worked when any participating aides were present (for an
example, see Appendix I).

Individual cumulative graphs

of the number of written feedback slips were also shown
to each nurse with an explanation that individual graphs

would remain private, would be updated as the study

progressed, and would be shared with the individual in

weekly meetings with the experimenter to discuss the
shift's and the individual's progress in using the system
(for an example, see Appendix J). The cumulative nature
of the graph was also explained (e.g.,

"Every time you

complete a feedback slip, the line goes up. If you don't
complete any slips the line stays straight. The line can
never go down. We hope the line will go up").

Also,

nurses were asked to review two sample letters of recog-

nition with the explanation that as progress was made in

using the system, the experimenter would offer to send
letters of acknowledgement like these (see Appendix K) to

several top managers. Nurses were told that they would
always

be asked to give prior approval for any letters

the experimenter would send. Also they were informed that
the experimenter had informed potential letter recipients
that, due to the design of the research project,

the

absence of a letter for any nurse in any particular week
would not necessarily reflect on that individual's per-

formance that week. The phrase "good news is good news
91
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and no news is no news" was used to describe the proper

interpretation of letters to both nurse subjects and
letter recipients

The charge nurse was also initially asked to assist
in setting weekly goals for the shift and a long tern

goal as well. The experimenter suggested that an initial

weekly goal of 30% (22.31% above the baseline rate of
feedback to subjects for the preceeding ten days) night
be in the appropriate range

»

and the charge nurse agreed

that this was an acceptable.

The experimenter explained

that the purpose of the long-term goal was to ain to

provide an optimal level of feedback to aides over a
period of several weeks
a goal of

.

The exper imenter suggested that

completing a rate of

.8

to 1.0 slips per day

(80%-100%) over a three week period might be in the

appropriate range and that when the long-term goal was
met by the shift, the facility would be willing to pro-

vide a reception for nurses and aides involved in the
project. The charge nurse in the shift of subjects first

exposed to this package suggested that

a

goal of 80%

might be too low. Thus, the experimenter and charge nurse
agreed to set weekly goals for a while and then determine
a long-term goal.

In the second group of nurses the

experimenter incorporated this modification and suggested
an that initial goal of 25% (25% above the level of

feedback to subjects for the preceeding ten days)
term goal of

.8

to 1.0 might be appropriate,
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a long-

but that the

nurse and experimenter should probably wait until the

nurses on the shift tried several weekly goals to determine whether it was too low.
As a final step in introducing the package, the

experimenter met privately with each of the nurses on the
shift and compared the group goal with the nurse's schedule for the next week. A specific weekly goal was sug-

gested as determined by the goal percentage multiplied by
the number of days the nurse would be working, rounded up
in all cases.

The experimenter planned to adjust the

suggested goal if any subj ect nurse objected and suggested a specific alternative

.

However

,

the subjects

never objected to any goals suggested by the experimenter. The experimenter and subject agreed on a meeting
time at the beginning of the next week to review pro-

gress

.

Each subsequent week, the experimenter met with each

subject and reviewed graphs of group progress and the

individual's progress in using the system with nursing
assistant subjects. When the individual goal had been met
or when the group goal had been met and the individual

contributed to the meeting of the goal, a favorable
letter of acknowledgement was shown to the nurse with the

statement:

"He would like to send this letter acknowl-

edging your use of feedback this week. Is that O.K.?". In
cases were the subject expressed any hesitation about the
letters, the experimenter offered to not send the letter
but also re-assured the subjects that the recipients of
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the letters had been informed that letters might not

always be sent for all subjects who perfomed well and
that any future failure to receive letters did not neces-

sarily represent a change in the subjects performance.
Also subject questions (e.g., "Are other nurses getting

these letters?"), were answered and noted. If clear per-

mission was obtained, the letters were forwarded to the

Assistant Director of Nursing, the Facility Administrathe Program Director, and the Utilization Review

tor,

Committee
The content of the letters always focused exclusively on what the subject had accomplished that week

example,
not

.

For

if the group met its goal and the subject had

the letter mentioned the that the subject assisted

,

the group in meeting its goal that week. If the subject

met or exceeded the individual goal, the letter specifi-

cally mentioned either a percentage by which the subject

exceeded the group goal and/or the actual number of slips
the subject completed
In setting weekly goals with nurses assigned to work

only on weekends (subjects #14 and

*»3)

it was not possi-

ble for the experimenter to base the individual goal on a

group goal which had previously been agreed to by the
charge for the shift. In these cases, the experimenter

initially set a tenative individual goal with the subject,

suggesting that: "the group goal next week would be

determined Monday and would probably be

9.4

in

the range of

.

.

(10-15 percent above the previous weekly group goal
if
met and at the previous goal if not)". However, as noted
above,

the weekly goals suggested by the experimenter

were never modified by the charge nurses. Thus, after the

third week for the initial shift and the second week for
the next shift,

specific mention of the need to review

the goal with the charge nurse during the week was elimi-

nated and the goal was merely stated as a suggestion from
the experimenter (e.g.
we aim for 60%.

"This week,

If that is o.k.,

I

am suggesting that

it would mean trying to

complete at least three slips during your five-day work
week"

)

Administrative staff members who received letters
were told

,

in advance

,

that it would be helpful if they

would personally mention any letters they received to the

individual involved. These managers were also told that,
due to the design of the study, it would not always be

possible for the researchers to send letters to everyone
who might deserve them.

Thus,

it should never be assumed

that failure to receive a letter in any week meant that a

problem in performance existed.

A letter explaining this

was also sent to the next Utilization Review Committee
Meeting, which met monthly (see Appendix L). The experi-

menter also attended a Utilization Review Committee meeting to answer questions about the letters
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QutcomR Data

In addition to the components included in Phase II,

grouped observational data (i.e., outcome data) reflecting the assistants' use of precautions were presented.

These data showed the percentage of linen carries in
which gloves were used,

a

six inch distance was kept

between the linen and the subject's clothing, and whether
or not handwashing occurred (for observations on the

hallway adjoining the dirty utility room). For use of
gloves and keeping

a

six inch distance, additional graphs

were presented showing the number of feedback statements

completed by nurses on the shift and corresponding levels
of correct subject performance. The experimenter pointed

out any tentative trends in the data and suggested that

improvements in the performance levels of nursing assistants might should increases in the use of the feedback
forms for these behaviors.
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CHAPTERS
RESULTS

Overview

q£_

Results Section

This chapter begins with an examination of the

integity of the dependent and independent variables,
There were three independent variable conditions. The
first, Phase I, followed training for nurses in the use
of the feedback system. The second, Phase II,

included

weekly goal setting, feedback about the number of slips
completed individually and as a group by nurses, and

contingent letters of acknowledgment to managers.
third. Phase III,
II,

The

included all of the components of Phase

as well as weekly feedback to nurses about the infec-

tion control practices of their shift.

As Phase II and

Phase III involved presenting data which varied for each
subject and each shift, the data presented to nurses is

discussed below in a section on the integrity of Phases
II

and III.

The effects of the Phases

I,

II,

and III are con-

sidered in terms of their effects on the dependent variables for nurses: rates, forms and targets of feedback

provided by nurses.

The effects of the nurses' use of

feedback are evaluated by examining how improvements in
one dependent variable (feedback slips completed by

nurses ) produced changes in

a

second tier of dependent

measures focusing on infection control practices.

While

it is recognized that the nurses' use of feedback was not

a fully independent variable that was controlled with the

97

same level of precision as the independent variables

presented to nurses, the effects of feedback to assistants are presented as a series of interventions across

individual nursing assistants.

Finally, the consumer

satisfaction section presents anonymous written reactions
of nurses and assistants to questions about various as-

pects of the study.

Integrity

q£.

lh£ Dependent Measures

Measures of Feedback

CQnvgrgenoe OL measures

q£_

oral feedback

There was little correlation between oral feedback

statements self -recorded by nurses with those recorded by
assistants

Seven of the subj ect nurses recorded provid-

.

ing a total of eight statements over a combined total of
90 shifts in the self-recording of oral feedback condition. The eight statements were recorded as being distri-

buted across six nursing assistants. Of these assistants,

only one recorded receiving a single statement

.

This

assistant failed to record a second statement which was
also recorded as having been made by the same nurse.
Thus,

interobserver agreement in the self -recorded data

was not established. For this reason, no further analysis
was conducted on the self -recorded reports of oral feed-

back

.

Convergence
Table

measures oL Written feedback
6

presents the number of written feedback

slips completed, combined across nurses, for each assis-
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Table

6

Correspondence Between Slips Completed by Nurses and
Copies Returned by Assistants: Break Down by Assistants
Shift A

Slips provided
by nurses

F

20

6

17

P
0
R
L
H

9

Slips submitted
by nursing
assistants

XAgree
nent

17
13

5
3
8
3
2

1

1

*11.1%
28.6%
100%

1

0

0%

25%
16.7%
88.9%

Shift B
A

2

B
C
E
H

1

1

28

21

17

16

94. 1%

7

7
11

100%
100%
72.2%

I

J

1

11
18

13

* one slip was turned

50%
100%
75%

in by aide 0 but not found in the
nurse's box (indicating that a nurse provided a feedback
slip to the assistant but did not submit a copy to the

research box)
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tant.

Table 6 also presents the number and percentage of

these slips which each assistant returned.

Two nursing

assistants on shift A and five nursing assistants on
shift B returned at least 75% of the slips that nurses

recorded providing to each assistant.
Table

7

presents the correspondence between the

number of feedback slips completed by individual nurses
and the number of these slips which were actually returned by those nursing assistants who,

in Table 6,

(or recorded) slips at least 75% of the time.
in Table 7 supports the conclusion that in,

returned
The data

general,

nurses actually gave copies of the feedback slips they

It

(Nurse

In the one case,

completed to nursing assistants.

How-

16) an instance of non-correspondence was noted.

ever, of a total of 35 other slips completed by this

nurse for assistants who did noL, in general, return
slips at least 75% of the time,

7

were returned.

This

suggests that it is quite likely that nurse #16 actually
did give the feedback slips she completed to nursing

assistants.

Thus, written feedback slips submitted by

nurses to the research box were considered a highly
accurate measure of the actual written feedback given by

nurses to assistants
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Table

7

Correspondence of Slips Submitted by Nurses and Assistants
Breakdown by Nurses, using data only from Nursing Assistants who returned at least 75% of all slips they
were
reported to have received from all nurses.
Nurse
Shift A

^2

of slips for

assistants meeting
criteria

# returned

by assistants

«5

5
4
2
0

<*6

35

40

e

6

«12

2

<»14

11

nie
»17

1

2
11
0
0

*»3
<»4

5

4
2
0

% Docum
ented
agreement

lOOX
100%
100%

85%
100%

Shift B

0

100%
100%
0%

* Either placed in the nursing assistants' box or
recorded on the self-recording form attached to the

nursing assistants' time-cards.
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Interobserver Agreement on the Ratings of Inventory Data

Glove-use by the entire unit was measured by rating
inventory data.

To assess the accuracy of ratings of

inventory records, inter-rater agreement on

a

randomly

selected sample of 12 lines from the entire inventory
record were coded by two independent observers after the

data were fully coded by the experimenter.

Inter-rater

agreement was 91.7%, with one disagreement in using the
coding system based on an error in reading an entry by
one observer

Individual Glove Boxes
Count -recount a greements

Measures of Credibility
As previously noted,

the

reliability of glove counts from one day to the next was
assessed by recounting glove boxes which were in un-

disturbed marked boxes.

Fifty such re-counts yielded 98%

agreement with the original count.

Two independent ob-

servers conducted these counts a total of twenty- four
times, and the level of agreement was 100%.

Estimated use by Non Sub.iects

Glove count data for

all subjects from 8/1/88 on were examined to assess how

often gloves were missing from the boxes of assistants
who were marked as absent in the schedule. On 92.1% of
the days when subjects were absent (range per month;

88.3%

-

97.8%), no gloves were removed from the subjects

boxes, so presumably these gloves were seldom used by

anyone except the subj ects
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Estimated AccuraGy of Counts as Indicat^r^ f{ Actual
Use

bx.

Sub.iects

Table 8 presents an estinate of agree-

ment between the number of gloves subjects were observed
to be using in comparison with the number inferred by

checking their boxes.

More than 80% of the time,

subjects 0 and P on shift A and subjects

E,

and

H,

I

on

shift B were found to use assigned gloves and to return
their glove boxes, permitting a reasonably accurate count
The data from these subjects are

of their use of gloves.

reported below.

Data from subjects not meeting the 80%

accuracy criterion were not further considered

Interobserver Agreement on Direct Observations
In terval-by- interval occurrence and non- occurrence

data are presented in Table

9.

The categories of uses

gloves and aa gloves yielded high levels of interval-byinterval agreement in all cases except

ufifijs.

gloves with

cart. The last category was jointly observed only four

times during the study. Measures of distance of soiled
linen held away from the body yielded lower levels of

agreement
When individual episodes observed were rated for

agreements, overall levels were 95.7% for combined cate-

gories of use of gloves,

82.7% for keeping

a

six inch

distance from dirty linen and 92. 9% for avoiding touching dirty linen. For handwashing, the levels of agreement
in simulation tests were always 100%.
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Table

8

Accuracy Estinated with X of Observed Glove Use
Resulting in Countable Losses from Glove Boxes
for Individual Subjects
SUBJECT
LETTER

«DAYS OBSERVED
USING GLOVES

« DAYS COUNTABLE

LOSSES OCCURRED

PERCENTAGE
REFLECTING
KNOWN USE

c

5

3

60%

E

D

D

c

83 OA

H

10

lU

I

13

11

J

13

9

69. 2X

L

3

2

66. 7X

F

17

12

66. 7X

6

9

2

22. 2X

H

4

2

SOX

0

4

4

lOOX

P

2

2

lOOX

R

1

0

OX
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Table

9

Interval Interobserver Agreenent Percentagei

Occurrence
X

Nonoccurrence

I(A+D)

%

I(A+D)

Categories
Uses Gloves
with linen cart

50%

4

99.90%

3028

Uses gloves
without cart

90.91X

22

99.90%

3013

Uses Gloves
combined

84.62X

26

99.84%

6041

No gloves
with linen cart

91.67%

12

99.97%

3022

No Gloves
without cart

86.84%

38

99.77%

3003

Keeps 6" +
away

53.85%

13

99.74%

3023

6"

70.77%

65

94.43%

2993

85.71%

7

100%

476

85.71%

7

100%

476

Keeps
*

<

Touches

* Avoids touches
*

(after 3/4)

Handwashing
Dates I.O.A. obtained:
Percentage of Agreement:
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12/9
100%

1/21
100%

3/5 3/7
100% 100%

Im p l e m entation

of. the.

Independent Variable Conditions
Phase II

The procedure of meeting with nurses individually

each week to set a weekly group (and individual goal),

provide group and individual feedback, and offer contingent letters of approval caused each Subject to experience an individual history. A summary of the data used in

weekly discussions of goals, individual accomplishments
and group accompl ishments in providing feedback state-

ments to nursing assistants,
in

Table 10.

is presented for both shifts

Weeks during which individual subjects were

offered letters of approval from the experimenter to

supervisors are underlined

.

W

ithin the table

,

all of the

percentages reflect approximations of the original goal
set in training of completing one feedback slip per day

per nurse. Also the type of condition each week is la-

beled as II for Phase II and III for Phase III.

Unless

cells are blank (indicating the subject was not meeting

weekly with the experimenter) or are labeled individually
as II or III,

all Ss on a given shift were in the same

condition in any week

.

Notice

week beginning on 4/2, subject

,

for example that in the
1*16

on shift A was in

Phase III and met the goal of completing at least .85
slips per day (85% of the rate of one slip per day worked).

In contrast,

the same week subject

*»12

Phase II and did not meet the weekly goal.

was still in

That week

subject #12 did not meet her goal, nor did she contribute
to the shift meeting its goal (the shift completed slips
106

at only a rate of 36.36% of one slip per day).

Thus

subdect #12 was not offered a letter of acknowledgnent
this week (note: her weekly percentage is not under-

lined

)

,

In considering the interactions of the group goals

and individual performances depicted in Table 10,

it

is

important to note that greater initial participation of
all three subjects on shift A permitted goals on this

shift initially to be increased more rapidly than those
set for shift B.

Until week 54, subjects on shift A consistently met
the goals individually and as a group. Subjects on shift
B were

less consistent initially

One subject

.

(If 6)

always

met the goal set for the week.

Phase III
Over the course of Phase III

>

nurses on both shifts

were shown weekly outcome data on nursing assistants' use
of precautions.

Data added to shift A's performance

record over the course of the condition averaged 11.7%

correct handling of linen with gloves and 27.6% for
keeping linen

6

inches away and 45.8% for handwashing.

Data added to shift B's performance record over the
course of the condition averaged 70.8% correct for using

gloves with dirty linen and 43.5% correct for keeping
linen 6 inches away and 69.7% for handwashing.
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Table 10

Data Used for Process Feedback to Nurses
About Their Use Of the System
Shift A:

wK
*t
ft

Group
ooa 1

set

O

f

58
59
DU
Ol

Id

If

12

ff

14

If

v^ona
*5n V

ou
51
52
53
54
55
DD

If

AC,*/

60%
60%
60%
75%
85%
Pfiy
QUA
Pn¥A
OU
60%
70%
OO
dUaV
fin V
oU%
onv
ouTk

TT
TT

IT
II
II
II

W

o
ri V
^UA

.

LJ

|fl|

T*

*±

66.7%
75%
75%
11/ IIIIOOX III
T
TT
111
T
TT
111

III
III
T
TT
ill
TTT
111
TTT
111

/

OA

7/OA

10Q%
75%
Ua
cn

50%
4tf

37 5X
54 6%
.

c n *y

4Ua
J. I_J

Group %
17
reported
in FDBK

5Da

.

UA

60% e
60%
80%
0% II
oUa
Ua
75%
0%
4Ua
Ua
0%

50%
100%
100%
0% III
Ua
1 nnv
IUUa
OX
lOOX
Ua

——_
———

nnV
IUOa

o
w
0%

.

—

2UA
i

DUa
60%
72.7%
81.2
36.4
cnV
oUa
40 OA
60X
55.6%
onV
O
V
/ O/ O
OA
O
CV
25a
.

Dhir t B

WK

53
54
55
56
57
58
59
60
61
62

Group
Goal
set

Cond

25%
35%
40%
40%
55%
60%
70%
60%
60%
60%

II
II
II
II
II

»6

#2

ff3

100%

0%
0%
0%

0%
100%
50%
50%
0%

125%
75%
100%
125%*

11/ III150%*@IIIO%II
III
100% *e 0%
III
100% *
40%(1)
40%
100%
III
0%
76%
III

Group A
reported
in rUBK
30%
60%
36.4%
60%
100%
100%

150%III
50%
50%

OX

0%
0%

40X

0%

*

45.5%
60%
60%
38.5%

Codes
(*) Not including feedback provided to non-subjects during this week.
(@) Subject suggested that letters were
(e) Subject shown incorrect graph,
no longer needed.
error corrected same day.
(1) A letter of appreciation
was sent, even though neither the individual nor the
group goal was met.
<p) Nurse was prompted to provide
feedback to a specific subject by the experimenter at the
beginning of the shift.
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Changes in Dependent Measures
The next section presents changes in the dependent

neasures produced by each condition. First changes in the
use of feedback by nurse are presented. Then, changes in
the use of precaut ions are presented as a

f unct ion

of

changes in the use of feedback by nurses.

Written Feedback Provided by Nurses
Phase

I

:

Effects of Training

Effects on Rate

of.

Feedback Provided

Table 11

presents overall mean rates of feedback provided per day
by all 11 nurses who participated in any of the three

phases.

The average rate of feedback forms completed by

all nurses in the baseline condition following the in-

service (Phase I) was .14 slips per day, with a mean per

nurse on Shift A of .14 and on Shift B of

.

05

Only three subjects provided a steady rate of written feedback statements following training in the use of

written feedback slips. Nurse #4 was present in the
inservice condition for only nine days. Thus, the stability of the rate of .44 slips per day established by

training could not be assessed in this case

.

Subj ects #7

and tH7 joined the study during the latter period of the

study, when Phase III condition was in use with other

subjects on both shifts.
The Phase 1 condition of Figure 4 also presents the

baseline daily rates of written feedback provided by the
six nurses who participated in all three conditions of

1.09

Table 11
Mean Rates of Feedback Provided per Day by Nurses

Conditions

PHASE

I

PHASE II

RATE

DAYS

RATE

DAYS

15
17

13

.

24

.

23
33

.

6

.

70
42
70

.0

13
5

*

*

16

1.18

1.26

24

.33
.29
.33

18

Subject
Shift A

#16
1^12

.

.

00
.08

1*13

10

PHASE III

.

.

.

RATE

DAYS

72
25
co
o3

29

0

lo
0

Shift B
«6
l»2

*»3
*»5
<»7

l»4

* Left

.25
.02
.00
.00
.87
.44

17
17
.06
12
.50
->->- >->

58
19
6

0

15

*

9

facility in previous condition.
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7
6
0

WRITTEN FEEDBACK PROVIDED BY NURSES
Phase

Phase

hase

Hi

z
or
CX4

I

11/1

n/22

12/13

1/3

1/24

2/U

3/6

3/27

i/17

I

6/6

6/20

Figure 4. Rate of feedback provided to nursing assistants
by nurses. Data began when Ss were provided slips in
training.

Ill

.

,

the study. Following training, six of the 11 nurses

completed feedback slips at a rate below 10% on the goal

suggested in training

.

Two additional subj ects completed

of feedback slips rates of 14% and 17% of the training

Such rates were judged to be inadequate for the

goal.

purpose of evaluating the effectiveness of behavioral

feedback to nursing assistants, therefore Phase II was
added

Effects an Valence

fif.

Feedback

Combining the data

across all three conditions of the independent variable
the median overall percentage of positive (as opposed to

corrective) statements made by individual nurses was
87.6% with a range of 68.1% to 100%.
ages are presented in figure

5

pated in all three conditions.

The median percent-

for subjects who particiAs no baseline data are

available about the extent to which any verbal feedback

statements made prior to training were positive, whether
the training prompted the use of more frequent and/or

more positive feedback statements remains unknown.
The percentage of slips identifying any inadequacies
in

performance and containing written suggestions about

future performances is presented in figure

6.

Only 25 of

the total of 163 slips completed (15,3%) identified in-

adequate performances. Given the limited number of such
statements, these data are summed over all conditions.

Figure

6

presents any subjects who made such statements.

The data are presented in the order of subjects making

112

100

80

Z
o
OS

60

40

20

Phase

Phase

II

Phase

Median percent of feedback slips conpleted as
coinpliiDents by individual nurses per condition.

Figure

5.
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.

Nurses' Use of Corrective Statements

Figure 6. Number of feedback slips about inadequate
performance worded as suggestions and as problem
statements
114

from the smallest to the largest number of those types of

statements. On average,

15 of 25 (60%) of all such state-

ments included an entry written in the
"

"Next time try

section of the form.

Of the 10 slips completed merely to identify a

problem in performance,

4

were checks indicating that

gloves were needed and not used. Of these, one provided
reason and the other

3

did not.

a

Two additional slips

were completed to give feedback on unrelated nonspecified
tasks. The remaining 4 slips identified specific problems. For one of these problems,

the nurse provided

positive feedback later to the same nursing assistant in
the same shift for a correct instance of the performance.

The same nurse also followed a suggestion on another date

with a positive feedback statement later the same shift
when the assistant presumably used the suggestion.

Individual records of the valence of feedback provided by all nurses to individual assistants are presented in Table 12. The median percent of positive feedback

statements received per aide was 94. 4% with a range of
50% to 100%.

Effects qL Ehasfi II

During this condition, the experimenter met weekly
with each nurse. The experimenter reviewed the total
number of feedback slips completed by nurses on the
shift,

the number of slips completed by the individual

nurse, and offered to sent letters of acknowledgment to

115

Table 12

Percentage of Complimentary Statements
by Nursing Assistants

Statements

Subject

Number Received

Status

X

Compliments

A

1

100%

Withdrew

B

2

50%

Withdrew

C

28

82. 1%

E

18

88.9%

F

18

94 4%

6

19

94.7%

H

8

I

9

J

22

100%

L

2

100%

M

2

100%

0

15

88.7%

P

18

94.4%

R

14

57.2%

.

100%

88.9%

Median percentage of compliments received

Withdrew

=

91,7%

withdrew before nurses were trained to use
written feedback slips.
D and K
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administrators when the nurse net her goal or assisted
the shift to neet its goal.

The experimenter also sug-

gested a goal for the following week.
Ef f ggtS OR rate

oJi

ali^s. copoleted

.

The average

number of feedback provided by nurses in the Phase

II

was

.59 per day.

This reflects a substantial increase over

an average of

.10 for the same individuals in the in-

service condition.
B were

.61 and

Mean rates per shift for Shift A and

.58 respectively.

At a rate of

per day, three full time nurses could provide

.6
3

slips

feedback

slips on average to each of six nursing assistants over
the course of a two week period (assuming an equal dis-

tribution

)

Effects on the Topics of Feedback Provided
Nurses

.

The use of feedback slips to specifically men-

tion the precautions which were measured directly through

observations (using gloves when carrying linen, keeping
linen 6 inches away from the body, and handwashing after

removing gloves) during Phase

I

combined Phase II is

presented in the "Before Outcome Data" columns of Table
13.

On average,

15.2% of the slips completed in Phases

I

and II specifically mentioned using gloves to carry dirty
linen,

10.1% specifically mentioned keeping dirty linen

at least 6 inches away from the body,

handwashing

117

and 11.4% mentioned

.

.

Table 13
Topics of Feedback
Before Outcome Data
(Phases I and II)
Subj ect

G.L.

D.

H. W.

2

1

2

17

1

1

0

4

3

0

7

5

2
42
4. 8%

T.

With Outcome Data
Phase III
G. L.

D.

H .H.

T

2

0

0

8

6

1

1

4

9

19

6

4

0

20

9

5

4

37

Shift B:

total
Per-

16.6%

cent

»3

total
Per-

11 9%

10..8%

13. 5%

2

0

0

2

6

6

2

6

0

0

1

3

4

3

0

5

3

3

6

32

13

11

1

29

5

3

7

37

23
20
57 .5%
50%

3
7. 5%

40

7

77

13.5%

cent

Total A & B
Per
cent

24 .3%

12
15. 2X

18. 8%
8. 1%
9

8

32

79

25

41.5%

11.4%

9.1%

32.4%

10. 1%

= Use of Glovesa with Linen
= Distance of linen
D
include
from body.
Totals
H.W. = Handwashing.
(*)
feedback slips completed for additional or unspecified
tasks

G.L.

.
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Phase III

During Phase III, outcome data were added to the
information presented to nurses by the experimenter in
individual meetings

Pff^pts

on.

Rata qL Feedback statements

Phase III

had little additional effect on the overall mean rate of

feedback provided by nurses of .57 slips per day, compared with an overall mean of .59 reported above for

Phase II (data are included only for nurses experiencing
all three conditions).

However, the rate of form comple-

tion for these nurses on shift A decreased to .50 slips

per day during Phase III (see Table 11, above for indivi-

dual rates).

It should be noted,

rate of feedback subject

1*12

in

Figure 4 above, the

provided decreased most

clearly following the introduction of Phase III.
Nurses on shift B provided an average rate of

and #3,

63

Two subjects,

feedback slips per day during Phase III.
1*2

.

increased the rate of feedback they provided

immediately following the introduction of Phase III (see
figure 4 and Table 11 above). Subject

1*2

's

performance

remained stable throughout the du rat ion of this

condition
Effects on the Focus
On Shift B,

q£_

Feedback Statements

the introduction of Phase III was fol-

lowed by a marked change in the focus of feedback state-

ments completed toward the two precaut ions (using gloves

with linen and keeping linen away from the body) stressed

119

in weekly meetings (see Table 13 above).

On shift A

subjects #16 and #14 only slightly increased their use of
feedback statenents to focus on use of gloves with linen
and distance and handwashing, respectively.

In contrast,

all subjects on shift B increased their percentages of

feedback statements specifically mentioning use of gloves
with linen and keeping linen at least
the outcome feedback condition.

6

inches away in

Overall, the percentage

of feedback provided for use of gloves increased from
15. IX in both previous conditions to 41.5%.

Similarly,

the overall percentage of feedback provided about keeping

linen away from the body increased from 10.1% for pre-

vious conditions to 32.4%.

Dependent Measures of Infection-Control Practices
The following sections present improvements in in-

fection control practices as measured on the unit before
and after nurses began to complete feedback.

Number of Gloves Assigned to the Unit
Data on the number of gloves used by all staff

(subjects and non-subjects) assigned to the head-injury
unit are presented in figure

7.

Thirty-four weekly per-

iods of the inventory log spanning 62 weeks (51.6%) were

found to be complete.

The period of unobtrusive baseline

data reflects decreasing glove use following

a

shortage

at the facility prior to the announcement of the experi-

menter's plans to study infection control on the unit. On
average 1660 gloves were used before this announcement
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was made. After staff was informed (weeks

9

to 20),

,

the

average number of gloves used per week was 838. Beginning
in week 21

(after observers began to be present on the

floor) an average of 2008 gloves per week was used for
the period of week 21 to week 38, excluding week 30 when

2800 gloves were assigned to the floor. Week 30 is ex-

cluded from the above average because staff were informed
that a patient on the floor this week may have tested

positive for the human immunodeficiency virus. In weeks
38 37,

glove use decreased following the death of

and 3

this patient, suggesting that the increase was specific
to the precautions used with this individual.

The combined number of written feedback statements

made by nurses on both shifts is presented in
above

,

on the second Y axis

.

f

igure 7

During weeks 39 to 62 when

written feedback statements were gradually introduced
the numbers of gloves used and the numbers of feedback

slips completed on the entire unit were highly correlated
(r =

.69,

p

<

.01,

df

15).

=

An average of 3317 gloves

per week (with a range of 2800 to 4200) was used in weeks
55-82, when nurses on both shifts were receiving process
or outcome feedback. The range of this period overlaps

with none of the data before week 39 (when written feedback from nurses was first introduced) except for week
30,

when 2800 gloves were assigned to the unit and, as

previously mentioned, a patient suspected of having HIV
antibodies was present on the floor
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Use. of.

Gloves by Individual Sub.iects
Individual changes in glove use patterns after the

introduct ion of feedback from nurses are presented in
figure 8 through figure 12. Subjects

E,

H,

and P trended

toward using gloves more frequently or consistently

following the introduction of feedback statements.

Sub-

ject 0 returned to the higher level categorizing her

early baseline perfornance after the introduction of

feedback

.

As a measure of the distribution of improve-

ments across shifts, the average rates of glove use by
these subjects are presented by shift in figure 13.

Figure 13 presents the mean number of gloves used during
the last five days on the unit before each individual

received the first feedback slip compared with the last
five days on the unit following feedback.

Observational Data
Use qL Gloves ia Carrying Dirtv Linfia

Improvements

in glove use following feedback from nurses were assessed

by comparing the last five opportunities to carry linen

before receiving the first feedback slip about this performance with the last five opportunities in the study.
The following data are limited to only for those instances.

Figures 14 and 15 present the percentage of use of

gloves to carry linen during the last five opportunities
before ind ividual subj ects began receiving written feedback slips and the last five opportunities observed following feedback. Subjects on both shift A and shift B

increased their use of gloves to carry linen, as depicted
123

Qloves Used per day

Figure 8. Glove use before and after feedback, Subject
Compliments are noted as
.
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E.

.

Qlovoft

Ut^d P«r Day

60 r

M: Mleaing data from

one night S worked

this

Figure 9. Glove use before and after feedback, Subject
Coup linen ts are noted as +
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v^ek

H.

Qk»ve8 Used Per Day
120
100

80
60
40
20
'

21

'

I

26

'

'

'

I

29

'

'

I

33

'

'

'

I

'

37

'

I

41

'

'

I

45

63

67

WEEKS

Figure 10. Glove use before and after feedback, Subject
Conpliments are noted as +.
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I

Figure 11. Glove use before and after feedback, Subject
Conpliments are noted as +.

127

0.

.

Figure 12. Glove use before and after feedback, Subject P.
Conpl inents are noted as +
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Glove Usage
Before and After Ss Received

FDBK

h100
z

^ 80
cu
OS

60

O
z

40

§

20

o

OS
U4

A # Q/S
Shift

A %Q Obs

Mean
pre

for

B # Q/S

Ss Included

FDBK

post

In

B

%Q Obs

Results

FDBK

Figure 13. Subjects' use of gloves from boxes (frequency
per day) and carrying linen (X observed), last 5 opporr
tunities before and after feedback
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Percent of Linen Carried

witli

Gloves

SHIFT A

Percentage of linen carried with gloves on
Figure 14.
last five opportunities before and after receiving
The number of feedback statenents each subject
feedback.
Insufficient data noted as
in noted above the second bar
.

*

130

.

PERCENT OF LINEN CARRIED WITH GLOVES
SHIFT B

Percentage of linen carried with gloves on
last five opportunities before and after receiving
The number of feedback statenents each subject
feedback.
in noted above the second bar

Figure

15.
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in figure 13.

Nursing assistants on shift B received

a

total of 33 feedback statements about using gloves with
linen and improved their accuracy in using gloves by an

average of 28%. Assistants on shift A, who received a
total of 8 feedback statements,

improved their accuracy

20%.

Keeping Soiled Linea

Aujblz Exjom

subjects who were observed in

f

the a^tdx

Overall,

ive opportun it ies before

and after receiving feedback from nurses about keeping

soiled linen away from their bodies decreased their accuracy slightly from 28% to 20%. On shift A two subjects
were observed on a sufficient number of opportun it ies to

permit comparisons of their data, as presented in Figure
16

.

Each of these subj ects received only one feedback

statement about distance during the study, and one subse-

quently had no improvement in performance (P) while the
other (0) had a 40% decrement.

Figure 17 presents these data for subjects on shift
B.

a

One subject (C) received

8

feedback statements without

subsequent performance change

.

Another (E ) had a 20%

decrease in accuracy following 4 feedback statements. A
third subject received 4 statements and had a 20% im-

provement in performance
Figure 18 presents data on the subcategory of Avoids

Touching Linen for subjects on shift B (sufficient data
were available only for subjects on shift B). Subject C
did improve her performance on this aspect of carrying
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Percent of Linen Carried 6'

Away

SHIFT A

Figure 16
Percentage of linen carried six inches away
from the body on last five opportunities before and
after receiving feedback. The nunber of feedback statements
Insufficient
each subj ect in noted above the second bar
data noted as ^
.

.

.
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PERCENT OF LINEN CARRIED
SHIFT B

6"

AWAY

Figure 17. Percentage of linen carried six inches away
fron the body on last five opportunities before and
after receiving feedback. The nunber of feedback statements
Insufficient
each subject in noted above the second bar.
data noted as *
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PERCENT OF LINEN CARRIED WITHOUT TOUCHES
SHIFT B
100

80

w
Hi

60
40

20 h
*

H

PreFDBK

Post

FDBK

Figure 18. Percentage of linen carried without coning
into contact with body, five opportunities before and
The number of feedback statements each
after feedback.
subject received is noted above the second bar.
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linen away from the body. However, the 20% decrease in

accuracy found for subject

E,

above, was also found on

this subcategory as well. Subject

I,

who inproved 20% on

the category of keeping 6 inches away, above, had a

greater (40%) improvement on this subcategory as well.

Handwashing

Three subjects, C, E, and 0, received

feedback on handwashing and were observed on this target
the first feedback statement. Subject C received 7 feed-

back statements about handwashing and failed to improve
from a high baseline of 80% correct. Subject 0 received

only one statement and failed to adopt the practice of

washing hands following this feedback

.

Subj ect E had a

60% baseline and received 2 feedback statements. This

subject washed hands on each of the last 5 opportunities

observed once nurses began to provide feedback about thi

practice
Consumer Satisfaction Survey

Hursing Assistants' ReSPOnSSS
Twelve surveys were given to subjects and former
subjects at the research site. Of these, eight were
returned.

The responses for each item are listed in

Table 14. The median response on each item is underlined
Overall, subjects perceived no difference between the

frequency of feedback they received within the last two
months and the frequency received over six months ago.
Most subjects reported receiving either primarily

compliments or

a

combination of compliments and sugges-

tions. However, one subject reported receiving primarily
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suggestions.

Some subjects found receiving the feedback

to be very or somewhat enjoyable.

However, most rated

feedback as neutral and one found feedback to be somewhat
annoying.

Feedback was also rated as being more helpful

than not, and generally accurate. When asked to indicate

whether subjects would have preferred verbal feedback
only or verbal combined with written feedback, most sub-

jects indicated a preference for verbal feedback only.
Interestingly, seven out of eight subjects indicated some
interest in receiving feedback on other aspects of their

work performance. One subject indicated no desire to
receive feedback in the future.
When asked about the amount of effort and inconvenience involved in part icipa ting in the study
j

,

most sub-

ects indicated that using ind i vidua 1 glove boxes in-

volved no extra effort or a little extra effort

contrast

,

.

In

the self -record ing procedure was rated as re-

quiring quite a bit of effort by half of the subjects.
When asked about whether they were at ease with the

observers stationed in the hallways

,

five subj ects indi-

cated that they were mildly uneasy or quite uneasy about

being observed.
Nurses

Pftsoonses

Eight nurses were given quest ionn a ires at the re-

search site and seven of these were returned (see Table
15).

When asked about their use of feedback to nursing
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Table 14

Feedback Survey: Summary of Responses
Nursing Assistants
1.

In the past two months,

a.

every day

-

how often did you receive
written feedback slips from nurses on your shift?
b.

more than once a week

d

.

at least once

2

1

5

never

Comments
"About every other day"
"3X +"
2
Before six months ago how often did you receive
verbal feedback from nurses about infection control?
,

.

a.

every day

b.

more than once a week

ai.

2

d.

least once
5

never

Comments:
"2X-"(same respondent as 3X+
"I don t remember"

12

in #1)

'

Were the feedback statements you received in the last
two months
3.

:

a.

most Iv compliments

b.

mostly suggestions

5

c.

other

d

.

none received

4

.

(please describe)

c.

equally both

Did you find receiving the written feedback slips to

be
a.

very enjoyable

somewhat enjoyable

b.

2

d

.

somewhat annoying

1

e

1
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.

very annoying

neutral
4

:

:

How helpful was the written the feedback you received
as a reminder to follow infection control precautions?

5.

very helpful

a.

somewhat helpful

2

d

neutral

3

somewhat distracting

,

c.

e

.

2

very distracting

1

Comments
"It really wasn

'

because

t

I

'd

remember on my own"

How would you rate the accuracy of the written
feedback you received

6.

a.

always accurate

b

.

usually accurate

4
d

.

sometimes
accurate

c.

3

usual ly inaccurate

e

.

1

always inaccurate

In this study, nurses were asked to give written
feedback (with verbal comments) about infection control.

7.

Would you have preferred receiving:
a.

verbal feedback only

b.

written and verbal feedback
2

5
c.

no feedback
1

Would you like to continue receiving written feedback
from nurses?
8.

a.

Yes

fifi

5

2

Comments
"c. Neutral"
Based on your experience in this study, would you,
ideally, appreciate receiving feedback on other aspect(s)
of your work performance?
9.

a.

13

No

Mavbe, depending qr what

ffRPftCtS,

,

C-.-

IfiS

4

Suggestions about areas you think would be good topics
for feedback from nurses to nurses aides in future
studies (use back side if needed )
"Feedback on patient care and other aspects of nurses aid
work "
.
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9

.

.

(Continued

''General performance daily;

patients hygiene"

"Appropriate/inappropriate interplay with Pts and
family."
"Precautions ( trash/ linen ) praise in these areas is
seldom (all areas are ) - which would cause repetition
of good work if complimented"
,

B.

RESEARCH PROCEDURES

We asked that you use gloves from a counted box during
the study. Did this involve much extra effort on your
part
1.

a.

no

a little

bj_

2

c.

3
e.

11

some

d.

quite a bit

a great deal
1

We asked that you complete a checklist for feedback
you received from nurses. Did this involve much extra
effort on your part
2.

a.

no

b.

14

a little
3
e.

asms,

dju

Quite &

hl^L

a great deal

How did you feel about the observers watch your use of
infection control precautions in the hallways?

3.

a.

quite uneasy

t*.

mildly at ease

c.

neutral
2

3

2

d.

Pildlv uneasy
e.

quite at ease
1

Please make any comments you would like to add about any
aspect of the study (use back side if needed):
"The part about always using your own box was quite
difficult because boxes got lost and used and when in a
hurry it was one more detail to worry about."

"Frequently, I found myself misplacing my box of gloves
or taking gloves from another's box by mistake.
"You were here much too long!"
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assistants during the last two months, nurses indicated
that they used slightly more verbal feedback to assis-

tants about issues other than infection control than

written feedback about infection-control-related practices. When asked about the amount of effort required to

observe infection-control practices and to give written
feedback, the median responses indicated that both re-

quired some effort. However, one nurse indicated that

observing the practices required no effort and none of
the nurses rated completion of the forms as requiring no

effort.

None of the nurses rated the process of giving the

written feedback forms to nursing assistants as being
enjoyable; most rated giving feedback slips as neutral
but two rated this aspect as being very unenjoyable. When

asked if they would have preferred giving verbal or

verbal and written feedback, about infection control
practices, five nurses indicated a preference for giving

verbal feedback only. However, one of these nurses indicated an interest in using written feedback for other
issues
in

.

Of the remaining

f our

,

each indicated no interest

using written feedback for other issues, and one

commented that her reason was the extra effort and planning required.

Of the two who preferred the use of

written feedback for infection control, one also indicated an interest in using written feedback to supervise

aides in the completion of assignments without much
checking.
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Nurses' ratings of the helpfulness of specific

aspects of the study are presented in question 9 of Table
15.

The written feedback slips and letters to the nurses'

supervisor from the experimenter were rated as being the
least helpful (Mean

2.71 on a scale of 1-5).

=

The

inservice training, weekly meetings with the

experimenter, and data presented on the use of

precautions by the shift were viewed as being the most
helpful (Mean

=

4.0,

3.9,

and 3.9,

respectively).

Nurses were asked to comment on whether participation in the study had any influence on their own

infection-control practices. Four out of six who responded to this question indicated that participation improved

their own practices. When asked about whether they were
at ease with the procedures used in the study, median

responses were neutral
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Table 15

FEEDBACK SURVEY: Summary of Responses
A.

-

Nurses

FEEDBACK

In the past two months, how often did you give written
feedback s 1 ips to nurses aides on your shift?
1.

a.

every day

("almost")

1

d

b .more than once

.

a.

week

c.

more than one a
month

3

1

less than once a month
1

In the last two months how often did you give verbal
feedback to nursing assistants about other aspects of
their work?
2

.

a.

every day

more than once a week

b.

more than

c.

one a month
4

2

d.less than once a month
1

We asked that you complete a checklist for feedback
you provided to nurses aides. Did this involve much
extra effort on your part?
4.

a.

no

a

b.

little

e.

quite a bit

2

2

2

d-

sfllia

great deal

a

1

Did it require extra effort to actually observe the
whether aides used correct infection control
5.

procedures?
a.

no

b.

a

12

little

1

e.

ailllfi.

d

.

quite a bit
2

a great deal
1

How enjoyable did you find the process
written feedback slips to be?

3.

a.

d.

very enjoyable

b.

of giving

somewhat enjoyable

neutral
4

somewhat unenjoyable

e.

2

1
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very unenjoyable

"

:

.

.

How accurately did nurses aides on your shift follow
universal precautions before yqu starhft^j providing written feedbanW?
5.

a.

always accurately

usually accurately

b.

c

.

sometijn ftcy

accurately
2

usually inaccurately

d.

e.

3

always inaccurately

f.

not
sure

1

1

How would you rate the accuracy of the nurses aides in
following universal precautions on your shift now?
6.

always accurate

a.

fa^

usually accurate

c.

sonetimes
accurate

4
d
7.

usually inaccurate

.

e

.

3

always inaccurate

In this study, you were asked to give written feedback

(with verbal comments ) about infection control

Would you have preferred giving:

verbal feedback only

written and verbal
feedback
2

5

c.

b.

no feedback

Comment
(would have preferred verbal ) for general purposes
Written feedback, of course, documented that feedback was
given for the purpose of the study.
"

Would you have liked to provide written feedback on
other aspects of nurse's aides work performance?

8.

a

.

No
4

b.

Maybe, depending on what aspects...

c.

Yes
1

1

Suggestions of areas you would have wanted to provide
feedback about (use back side if needed):
"Not necessarily re: glove use- but their willingness and
dependability for all situations"

"Completing the assignment without much checking."
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Please rate each of the following aspects of the
study
to indicate how helpful each was to during the study.

9.

very
unhelpful

somewhat
unhelpful

neutral sonewhat
helpful

113
112

very
helpful

(the written slips)
(Mean = 2.7: neutral)
(1)

(2)

2

(3)

(4)

(5)

(the inservice training in providing feedback and using
the written feedback system)
(Mean = 4: somewhat helpful)
(1)

(2)

(3)

(4)

(5)
3

(weekly meetings with the researcher)
(Mean = 3.9: somewhat helpful)

12

(1)

(the weekly goals)
(Mean

(2)

=

(1)

(3)

13
12

(4)

(5)

3.4: neutral-somewhat helpful)
(2)
(3)
(4)
(5)
3

1

(seeing the graph for your shift)
(Mean = 3.6: somewhat helpful-neutral)
(1)

(2)

(3)

(4)

(5)

1

2

3

1

(seeing your own graph)
(Mean
(1)

=

3.6: somewhat helpful-neutral)
(2)
(3)
(4)
(5)
1

2

3

113
114

1

(seeing data on theuse of precautions by your shift)
(Mean = 3.9: somewhat helpful)
(1)

(2)

(3)

(4)

(5)
2

(letters to supervisors when goals were met)
(Mean = 2.7: neutral)
(1)

(2)

(3)

(4)
1
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(5)

"

Please describe whether participating in this study
had any influence on your use of infection control practices (use back side if needed).
10.

"No-

I

always use gloves when touching any pt."

came from an institution where universal precautions
(were) very much in use and followed.'*
"I

"I

found

I

used gloves more often- more awareness of use

of gloves"
"It made me more conscious of my own practice and how
important the example I set could be
.

"It encourages more awareness regarding infection
control"
"It made me more aware of the proper precautions"

How did you feel about having nursing assistants
self-report the feedback they received to the experimen11,

ter?

a.

quite uneasy

b.

mildly uneasy

si^

neutral

3
d.

mildly at ease

2

quite at ease

e.

2

How did you feel about the procedure of having
observers in the hallways?
12.

a.

quite uneasy

b.

mildly uneasy

d,

neutral
2

2

1

mildly at ease

e,

quite at ease
2

Please make any comments you would like to add about any
aspect of the study (use back side if needed):
felt the study was too long- Participants became impatient at the end. ? a shorter, more intense study,
maybe?"
"I
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4-«

o4-

ue«klv meetings during the

for all not any independent
^ focHhack
feedback ror
and
inservice
"More
candidates"
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CHAPTER4
DISCUSSION

Qverview
The results were evaluated in

1

ight of the research

questions, first for interventions with nurses and then
for nurses' written feedback to assistants on infection

control pract ices

.

Sone alternative explanations of im-

provements in the supervision of infection-control practices will be discussed along with limitations in the

study and threats to external validity.
of the study will be discussed,

The implications

and directions for future

research will be suggested.
Interventions With Nurses
Phase

I:

Nurses' Use of Written Feedback

Following Training
Several aspects of the nurses' supervisory performance following training suggested that during Phase

I,

nurses possessed some of the skills needed to provide the
forms of feedback recommended during training without

further intervention.

For example, the findings that

nurses used more positive feedback statements than corrective statements, and that they usually suggested correct performances when identifying inadequacies, were

consistent with the guidelines offered in training.

The

procedure of asking staff to identify three categories of
feedback statements (compliments, suggestions, and prob148

.

.

lem statenents) was similar to a procedure used by

KrumhuB and Mallot (1980) to teach trainers to use descriptive social praise.
I

The current results from Phase

suggest that the live modeling of specif ic and positive

feedback statements by the experimenter, during Phases II
and III> apparently was not essential to establish the

use of a high ratio of positive to corrective feedback

statements following the inservice training
Yet, unlike the results of Krumhus and Mallot

(1980), which indicated that modeling was effective in

establishing the frequent use of praise statements by
academic tutors

,

the current training in the use of

written feedback slips generally was insufficient to

establish the use of high and steady rates of written
feedback to assistants.

This result is consistent with

previous studies demonstrating that strictly antecedent

interventions frequently fail to establish acceptable
rates of preventive practices (e.g., Komaki, et al.,
1983; Geller,

et al.,

1980).

Recall that the training package included several

During

components.
a

training, nurses received copies of

form with a checklist for giving feedback, a rationale

for using positive feedback, and a goal of completing one

slip per day
in

.

They also practiced completing the forms

hypothetical situations and discriminated compliments,

suggestions

,

and criticisms presented on an audiotape

Given the absence of of a pre-training baseline of the
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characteristics of oral feedback, and the presentation of
training as a packaged intervention, it is not possible
to infer which,

if any,

of the elements supported nurses'

use of a high ratio of positive to corrective statements
In the survey completed after the study,

nurses all

rated the training in using the forms and giving feedback
as being one of the more helpful aspects of the study
In contrast,

more varied

.

their ratings of the feedback forms were

Four nurses rated the forms as being equal-

ly as helpful as the training,

but three rated the forms

as being less helpful than the training.

While, as previously mentioned, verbal reports of
the contingencies governing subjects' behavior are no

short cut to an experimental analysis (Per one

,

1988 )

,

it

is interesting to consider differences between the ques-

tionnaire results of two nurses who rated the forms as
very unhelpful and five nurses who rated the forms more
favorably.

The

two nurses who rated the forms as un-

helpful also rated the process of giving the slips to the

assistants as very un en joy able

.

One of them rated the

effort involved in using the forms to be much greater
than the effort needed to observe the practices, while
the other rated both of these aspects as requiring a

great deal of effort.

In contrast,

four of the other

five nurses rated the effort needed to use the forms as

equal to or less than the effort needed to observe the
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performances. Finally, the three nurses who rated the
forms as somewhat helpful also rated the process of

giving the forms as neutral
Given this pattern, one could speculate that for
nurses who rated the form as very unhelpful, use of the
forms may have led to aversive interactions with assistants.

Only one assistant rated the process of receiving

the forms as being somewhat annoying.

However, most

assistants indicated a preference for receiving oral
feedback in the future and one had a preference for no
feedback.
some

,

Thus,

it may be reasonable to suspect that

but not all, feedback interactions were made more

difficult by the use of the forms.
It is clear that the interactions between nurses

and assistants were not sufficiently reinforcing to es-

tablish the use of feedback forms by nurses at high and
steady rates.

Nurses' ratings of the effort required to

observe infection control practices, suggested that this
effort may have been an importance hindrance for some

nurses as well.
Phase II: Process Focused Intervention
In general,

the introduction of the process-focused

intervention condition was followed by an increase, suggesting that this condition was sufficient to establish a
high and steady rate of correct use of the forms that had

been provided in the inservice condition.

This result

also is consistent with previous studies demonstrating
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that feedback often is effective in establishing high

levels of perfornance not produced by training alone
(e.g., Quilitich,
al.,

1975; Komacki,

et al.,

1982; Geller, et

1980)

Prior to the introduction of this condition on
either shift, all six nurses' baseline rates of slip

completion were low and stable. For unknown reasons, one
nurse on shift B

(tiQ)

increased her rate following the

introduction of Phase II on Shift

A,

suggesting that sone

induction may have occurred between nurses on different
shifts. This increase included feedback slips completed
for both subjects and non-subjects.

Following her intro-

duction to the conditions in Phase II, nurse #6 increased
her rate and also shifted,

slips only to subjects

.

for a period,

to providing

As the feedback nurses received

in the first weekly intervention conditions was based

only on the number of feedback slips nurses completed for
subjects, the introduction of Phase II appeared to in-

fluence both the rate and the participant status of

recipients of feedback slips completed by this nurse
Unfortunately, the data on the effects of the first
weekly intervention condition were confounded with a
change in the number of aides that one nurse

(1^3)

had

available to receive feedback. This problem was discovered in the first meeting in Phase II.

During base-

line, nurse #3 had available but had not actually used

outdated forms which contained the initials of two assistants who had since moved to other shifts and two who had
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withdrawn from the study.

Further these forms did not

contain the initials of three new recruits which had been
added to the forms in use by all other nurses

.

Conse-

quently only one subject who was present on the shift was
listed on the forms available to nurse

period of basel ine after 1/22.

baseline data for nurse

1(3

during the

Nonetheless, the early

(prior to the above problem

which gradually increased over the period of 12/20 to
1/22)^ suggest that she did not complete any feedback

slips immediately following the inservice when five

assistants were aval 1 able to receive feedback
Use of the written feedback system by the remain ing
f ive

nurses indicated that the first weekly intervention

condition increased both the rates of feedback and the

consistency with which it was provided.

As feedback and

goal sett ing packages previously have been demonstrated
to be effective (of., Balcazar et al.,

1986;

see intro-

duction above), this result is not surprising.
During Phase II, nurses completed relatively few
feedback slips to specifically prompt or praise the use
of precautions in handling linen.

Ongoing visual analy-

sis of the observational data also suggested that assistants' performance in these areas had not improved ade-

quately during Phase II.
ed.
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Thus, Phase III was implement-

Phase III: Process and Outcome Focused Intervention
The introduction of Phase III was followed by an

overall increase in the percentage of feedback statements

nurses completed to mention two out of the three target

performances presented each week.

Recall that during

Phase III feedback meetings the experimenter also presented the number of feedback slips that nurses, as a
group, had completed regarding these two performances

(using gloves with linen and keeping it inches away).
The increased number of slips that specif ically mentioned using gloves with linen and keeping linen away

from the body may reflect an actual increase in the

number of times nurses observed and gave feedback about
these performances in Phase III.

forms might have

Or>

been completed about similar instances but in a more

specific fashion than during Phase II.
II,

That is,

in Phase

nurses may have merely checked the type of body fluid

involved (e.g. urine ) on the form when observing assistants carry linen.

Subsequently,

in

Phase III, they may

have written the '*linen" on the form more frequently.

One source of evidence suggests that nurses observed

assistants carrying linen more during Phase III.

Before

Phase III, 19.23% of the all forms completed by those
nurses who participated in all three phases listed the

location of the performance being supervised as either
the hallway or the dirty utility room, where linen was

carried the greatest distance or stored for removal from
the floor.

During Phase III, 34.12% of the slips com154

,

pleted by these nurses listed these locations.

While the

accuracy of nurses' recordings of locations is unknown,
this increase suggests that the higher rate of forns

completed to mention carrying linen may have reflected
more frequent observations of this practice during Phase
III.

The finding that the introduction of Phase III was

followed by a greater change in the focus of feedback
slips on shift B than on shift A is interesting in light
of the higher baseline rates of the overall number of

gloves used and the observed performance of glove use in

carrying linen on shift

B.

Since the assistants' perfor-

mance levels were not controlled

,

or even equivalent

^

and

the content of the outcome feedback was not experimentally manipulated,

no firm conclusions can be offered about

the importance of variability in the assistants' perfor-

mances in determining the rates or topics of feedback
slips prepared by nurses in this study.
late,

however

ference

,

One might specu-

on several possible reasons for this dif-

.

The guidelines used to train nurses to give feedback

stressed the importance of trying to "catch" correct instances of performance

,

which could then be complimented

while reserving suggestions only for inadequate perfor-

mances which either
infection,

(

a

)

posed some immediate risk of

(b) previously had been complimented when done

correctly, or (c) were difficult to compliment because
the assistant seldom (or never) used correct precautions.
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The low rates of overall glove use on shift A may have
limited the extent to which nurses could give positive

feedback about using gloves with linen.
One nurse on shift A commented several times about
the diff iculty in observing assistants when they were

carrying linen and in giving positive feedback to one

particular assistant (subject R).
had warned the experimenter

ticipate in the study,

,

Subject R previously

when being recruited to par-

that s/he never used gloves (and

thus was not a "good*' subject for the study).
trast, subj ects on shift B

f requent

In con-

ly used gloves in the

baseline (pre-f eedback-f rom-nurses ) conditions

.

Thus

,

it

may have been easier for nurses on shift B to "catch"

assistants using proper precautions in Phase III
It also is tempting to speculate that nurses on

shift A may have found data indicating low levels of

compliance by assistants to be aversive, especially in
light of the previous efforts of these nurses to use the

recommended feedback system.

Both Nurses

<*16

and #12

showed signs that they were receiving inadequate rein-

forcement for using the system in Phase III (nurse <H6 in
comments to the experimenter on 5/2 and nurse
the data on use of the slips).

ings on 5/8

,

Thus,

in

**12

from

feedback meet-

the experimenter also showed these nurses

the inventory data reflecting the total number of gloves

used

,

in

comparison with the total number of feedback

statements made up to week 59 (see data
above )
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in

Figure

7,

The data suggest, however, that other factors in-

fluenced the performance of nurses on shift

A.

Notice in

figure 4 that nurse IH2 had a brief period without com-

pleting feedback slips before the introduction of Phase
III.

Consider week 55 in Table

10,

above.

Prior to the

introduction of Phase III, nurse tH2 failed to meet her
goal once and she then continued this pattern throughout
the outcome feedback condition.

Thus,

the failure of

outcome feedback to produce increases in her use of feed-

back may be due to other unknown reasons.

Nonetheless, the data which the experimenter presented to nurses on shift A about the number of feedback
si ips completed and improvements in the observed perfor-

mances of the assistants did not clearly support the

experimenter

'

s

previous claims

,

in training,

back was an effective management practice.
on shift A may,

to some extent,

that feedThus, nurses

have had reason to ques-

tion the veracity of the instructions given to them by
the experimenter <cf. Galizio,

1979).

Comparisons of Phase II and Phase III
The current study was not designed to determine

whether either feedback package was individually sufficient to establish nurses' use of feedback.

Given the

single sequence in which interventions were introduced,
it

is not possible to evaluate whether the process or

outcome feedback condition might be the more effective if
used alone.

Nor is it possible to know what effects the
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feedback interventions might have had without the training provided at the beginning of Phase I.

While one

might extend the above speculations to suggest that some
forms of outcome feedback might,

if used alone,

be more

or less effective than feedback about performances which

are more directly under the performer's control, the

current study was not designed to permit an evaluation of
this issue.

Infgptipn Control Practiceg
Now that the issues related to nurses' use of feed-

back have been discussed, the next section focuses on the
influence of feedback statements from nurses to nursing
assistants.
use

,

Also considered are changes in overall glove

assistants

'

glove use

,

and assistants

'

use of pre-

cautions in handling soiled linen.

Conditions Before Feedback From Nurses
An interesting demonstration of the need to estab-

lish ef f ect ive supervision of consistent use of infect ion

control practices occurred before the introduction of
train ing in the written feedback system

.

A patient had

been admitted to the unit following hospitalization

From the precaut ions taken by ambu lance attendants trans-

porting the patient, staff immediately suspected that he
had tested positive for HIV antibodies.

As previously

mentioned, a sign was posted outside this patient's room

indicating that blood and body fluid precautions (identical to universal precautions in place at the facility)

were required. Staff also were informed in a meeting that
158

the universal precautions,

in place for all patients,

should be very carefully followed with this patient.

Glove use increased immediately in week 29 and diminished
in weeks 36-38,

following the death of this patient.

This naturally occurring

ABA

intervention pro-

duced marked changes in the data on overall glove use on
the unit.

Staff were informally observed alwavs to use

gloves and gowns when entering this patient's room and,
as previously mentioned,

the data on the number of gloves

assigned to the unit increased during the first week that
this patient was on the floor

.

In contrast

,

systematic

observations of the use of gloves to handle linen from
other patients' rooms during the period he was present

suggested that the increased use of gloves did not generalize to other patients (i.e., gloves were used cor-

rectly with other patients only 29.41% of the time).
Also

the increase in glove use on the unit reversed when

,

this patient was no longer present

.

The contrast between

glove use with this pat lent and with others indicated
that prior to the use of written feedback slips nursing

assistants did not consistently use universal precautions.

Effects of Feedback From Nurses
Frequent use of the feedback forms by nurses was
followed by increases in overall use of gloves on the
unit

,

by individual subjects
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,

and in carrying soiled lin-

en.

Thus,

it

is clear that written feedback from nurses

provided an effective means of improving several measures
of glove use on the unit.

Overall Use

q£_

Gloves

.

The strong positive correlation between the number of

feedback statements completed by nurses and the number of
gloves used on the entire unit suggests that the use of

feedback by nurses was related to infection control practices on the unit.

However, this influence may reflect a

variety of supports for proper infection control practices in addition to written feedback to assistants.

One add it ional factor may have been the immediate
avai labi lity of gloves

.

Nurses were responsible for

bringing gloves to the floor and it is possible that they
may have been more careful about ensuring that adequate

supplies of gloves were always available once they began
using the feedback system.

This explanation is ruled out

as a d irect influence on sub.iects

'

use of gloves because

the study required that individual subjects' glove boxes
be resupplied daily.

Further, the availability

of

gloves supplied to nonsubjects was checked at the beginning of each observation period after week 26 of the
study.

Over the course of eight observations per week

for forty-one subsequent weeks, gloves were found to be

missing on the unit only four times (during weeks 35, 39,
40,

and 46).

All of these instances occurred before

nurses began the frequently use of feedback;

it seems

unlikely, however, that these absences of gloves would
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act as a rate-limiting factor for overall glove use

throughout the baseline condition

.

Nonetheless

even

,

this slight discrepancy in glove availability indicates
that this factor cannot be completely ruled out.

Another factor which also should be considered is
the extent to which improvements in the nurses' use of

appropriate infection control practices both directly
increased the number of gloves used on the unit and also

provided a model of correct infection control practice
for subject and non-subject nursing assistants. Four out
of the six nurses who commented on this issue in the

consumer satisfaction surveys said that their own infection control practices improved during the study
of these comments,

a

.

In one

nurse indicated that participation

study made her more conscious of both her own

in the

practice and the model she was setting for other staff.
This report is consistent with previous findings about
the positive influence of train ing others on the compe-

tence of the trainer (Jones, Fremouw, & Carples, 1977).

Identifying and comparing the dates on which nurses
were initially trained with the resulting pattern of in-

creasing glove use (see figure 7) reveals an interesting
pattern.

Four nurses were trained in weeks 38 and 39 and

another four in weeks 46-48. Following both of these

periods

,

increases in the overall use of gloves on the

unit occurred despite only a few feedback statements.
Thus,

increased use of gloves by nurses may have been an
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initial result of merely attending the training sessions.

Following week 50, however, the rate of feedback statements and the number of gloves used appeared to covary
While this relationship is only correlative, it suggests
that increases in the actual use of feedback statements

by nurses were related to the increased overall glove use

across the entire unit

Individual Glove Use
The results of individual records of glove use suggest a general pattern of increased individual glove use

following assistants' receipt of feedback from nurses.
Three subjects used gloves more frequently after receiving a few feedback statements (Subjects E, 0, and P),

and

one trended toward using gloves more consistently following the receipt of one feedback statement (Subject H).

One subject (I) had a variable accelerating trend of

glove use in baseline, which continued after she received

feedback from nurses.
Perhaps the most dramatic increase in glove use
occurred for subjects 0 and

P,

who initially used gloves

in baseline following the introduction of the individual-

ly counted glove boxes,

but then virtually ceased using

gloves (at least from their special supply).

With the

introduction of feedback from nurses about using gloves,

both of these subjects again began using gloves from
their own special supply.

Whether these subjects shifted

from using gloves for non-subjects back to using gloves

from counted boxes with the onset of feedback may be
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questioned.

However, the observational data did not

detect any use of gloves not reflected in the glove count
data, and compliments from nurses occurred only once for

subject P (for actually using gloves) and only once for
subject 0 when they presumably used gloves from another
source.

Thus, the increased use of gloves out of counted

boxes cannot clearly be attributed merely to a shift in
the source of supply.

However, this possibility cannot

be completely ruled out either

Subsequent decreases in the use of gloves for Subjects H and 0 may have been influenced by a change in the
brand of gloves provided by the facility in week 60.

Previously the facility had purchased primarily vinyl
gloves or very lightly powdered brands of latex gloves.

Beginning in week 80, a sticky and heavily powdered brand
These

of latex gloves began to be used at the facility.

gloves were eventually used with each of the subjects
except one (P) who had a sufficient supply of the old

gloves
A number of subjects complained about the powder

used in the latex gloves and thus several decreases in
the last three to four weeks may be related to this

factor.

When subject E began to use latex in week 63,

her performance showed no change.

Subject H used fewer

latex gloves in weeks 62 and 63, while subject

I

began

using latex gloves in week 59 without apparent change.
Subject 0 began using latex gloves in week 63 with a
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marked decrease.

It is interesting to note that before

the change to latex gloves a nurse reported,

in an out-

come feedback meeting, that an assistant had responded to
a

compliment about using gloves by saying that she no

longer thinks about using them and it "feels funny" to be

without them

Carrying hlneil With Gloves
Some subjects on shift A improved their use of

gloves to carry linen while shift B improved dramatically

.

last

Recall that the analysis of these data compared the
f

ive observed opportunities to use gloves in trans-

porting linen before and after the first statement about
using gloves
tions,

.

The variability in the number of observa-

the ranges of improvement possible

,

and the number

of feedback statements used about carrying gloves with

linen prevented an individual analysis of the effects

such statements in most cases (H

,

I

,

J

,

0 P
,

,

and R)

Nevertheless, there were sufficient trends in three subjects' records to permit an assessment of the effects of

feedback.

In the case of one subject (E) improvements in

using gloves to carry linen closely followed feedback
about this performance.

For another subject (F),

im-

provements in the use of gloves to carry linen followed'
more frequent statements about using gloves for other
reasons.

In contrast,

Subject C improved her use of

gloves, before receiving any feedback, after returning

from a leave of absence from the facility.

164

.

As previously mentioned, Subjects 0, R, and P re-

ceived only one or two statements about using gloves with
linen.

However, they received a total of between

13 statements about using gloves.

9 and

The data available on

overall glove use for subjects 0 and P suggest that the
lack of improvement in use of gloves to carry linen was

limited to this category.

Thus the failure to show an

improvement may be due to the infrequency of feedback
about this category

.

However

no similar data are avail-

,

able to support or contradict this possibility for sub-

ject

R.

Overall, the improvement on this category is con-

sistent with the possibility that feedback, when used

frequently

,

improved targeted performances

data do not permit

a

.

However

conclusion that improvements

category of using gloves with

1

,

the

in the

in en necessar i ly depended

upon feedback from nurses about this specific category

Carrying Linen Away From the Body
The agreements between independent observers were

below 80% for occurrences of the categories of keeps
"soiled linen six inches away" and "holds soiled linen
within six inches".

Thus,

the data available on this

performance are of limited value.
"avoids touching linen"

were higher.

,

For the subcategory of

interobserver agreement levels

Two subjects (C and I) on shift B increased

their accuracy considerably on this category, suggesting
that feedback about distance may have improved some per-
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formances on this category.

.

.

However, the remaining sub-

ject (E) made no errors in baseline and one error in the
last five trials following feedback.

This finding and

the absence of data from other subjects,

limit the extent

to which the data from this category support the ef f ect

iveness of feedback from nurses

Handwashing
The previously mentioned change in the types of

gloves available to subjects was an important confounding
factor in the evaluation of improvements in handwashing
The new latex gloves were very heavily powdered (presumably to prevent them from sticking together in the box).
When using these gloves

one

,

'

s

white powder which often often
tities, onto one's clothing.
1

imited data avai lable

,

hands became covered with
f ell

,

in

noticeable quan-

Given this factor and the

no conclusions can be drawn about

changes in this practice.

Alternative Explanations
Feedback

^

q£_

Increased Use

Nurses

Nurses willingness to participate in the study as

volunteers suggests that they may have been eager to
please the experimenter and cooperate with the study
All subjects knew that the experimenter was interested in
col lec ting inf ormat ion about feedback using forms com-

pleted by nurses and assistants.

Thus,

the effects of

the demand characteristics of this situation could be

questioned.

This possibility is controlled for in single

subject designs by the use of each subject as her own
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control.

Thus the effects of voluntary participation may

have been a constant influence throughout the study, but

should not have been a factor in the changes produced by
the introduction of specific conditions

Some additional precautions were taken within the

study to insure that measurement procedures did not account for the changes produced in each condition.

The

instructions nurses received in the self-recording condition before Phase

I

requested that they assist the ex-

perimenter by helping to collect data about their current
rates of feedback with employees.
forms in this condition and

,

They completed few

more surprisingly, completed

few forms following training in the use of written feed-

back slips

,

suggesting that the experimenter

'

s

expressed

interest in feedback and frequent monitoring of the re-

search boxes (as well as the observations on the floor of
the unit) were not sufficient to establish high rates of

feedback from nurses to assistants.

It should be noted

that all of these procedures were in place well before

Phase

I

was implemented and did not change markedly

throughout the remainder of the study.
Other Alternative EXPlanfttiQnS

Slf.

ImPTOVgd

Infection Control PraQticeS

Performances of Assistants

Measurement Issues

As the experimenter collected approximately half of

the observational data and also implemented the feedback

conditions with nurses, the possibility of measurement
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bias should be considered.
use,

For observations of glove

high levels of agreement between the experimenter

and a naive observer, who collected the rest of the

observational data, suggested that this was not
of the current study.

a fault

Further, a convergence of findings

from the observations with the inventory data about total

glove use and the permanent product data on individual
subjects' glove use, (for subjects who met an objective

criteria for accuracy) suggest that the improvements
observed in glove use were not due to flaws in the

measurement systems
Inconsistent compliance with the request that subjects use gloves from only their individual boxes, and
then return the boxes to a supply cabinet at the end of
the shift

,

necessitated a decision about which individual

glove use records would be inc luded in the resu Its

.

To

minimize the potential for any bias in the selection
process, the criteria for accepting data were established

before the data were graphed for the period following the
introduction of the interventions.

Also, only one ver-

sion of each criterion was considered

.

Thus

,

the cri-

teria were not used to include or exclude individual

subject records on the basis of either consistency with
any other data or preconceived notions about the experi-

mental questions
One may question whether using these criteria inad-

vertently selected data from a sub-set of highly cooperative assistants, whose behavior was in general under the
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strong control of instructions.

To evaluate this possibi

it may be helpful to consider whether the subjects

lity,

whose records met the criteria for inclusion improved
more in the directly-observed practices than those sub-

jects whose records were judged to be inaccurate.
The data from subjects E, H,
inclusion criteria.

I,

and P, met the

0,

Comparing their improvements in ob-

served glove use (carries linen with gloves) with other

subjects on their shifts, it appears that
improved no more than others on shift A.
noted

»

subjects

P and 0

H and

I

As previously

(whose permanent product data

improved the most dramatically with feedback)

f ai led

to

show any improvement following the receipt of feedback
from nurses.

One might expect that

IjC

their use of

gloves in both categories were under the strong control
of instructions,

the differences between their levels of

improvement on permanent product and observational measures would have been less dramatic

These comparisons argue against the view that the
subjects whose individual glove-use records were included, were also, in general, unusually cooperative (at
least in response to feedback from nurses about carrying

soiled linen with gloves).

Instead, the data are consis-

tent with the possibility that the number of feedback

statements delivered (i.e., number of reinforcers)

de-

termined (i.e., shaped) the terminal levels of glove use.
While these data might be explained by other differences
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between using of gloves in general and using gloves
to
carry linen, the improvements in permanent product measures of glove use, especially by subjects 0 and

P,

may

be viewed as an additional source of support for the

assert ion that feedback improved glove use

Measurement Issues

Nurses

The absence of direct observational measures of

feedback interact ions between nurses and assistants
created the possibility that nurses could complete feedback slips without accurately representing the feedback
they provided to assistants. Recall that several steps

were taken to prevent such a discrepancy.

The actual

correspondence of the written forms with the oral interactions between nurses and assistants remains unknown
The finding of a high degree of agreement between
the number of written feedback slips that nurses de-

livered and the number which assistants received suggests
that the written feedback system was useful in documenting feedback provided by nurses.

Further, the survey

finding that assistants independently rated feedback from
nurses as generally accurate suggests that some degree of

correspondence must have existed between the written
content on the feedback forms and the substance of the

interactions between nurses and assistants.

Finally, the

combined findings that the feedback slips usually contained compliments, and that feedback statements were
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frequently followed by increased rates of measured performances, suggest that feedback

forcing

Has.

functionally rein-

.

Why then did the assistants generally prefer not to

continue receiving written feedback?

sibilities exist.

At least three pos-

First, the artificial nature of writ-

ten feedback may have been viewed as unnecessary following improvements in performance.

Second, the strategy of

reinforcing nurses' completion of a set number of slips
each week may have been less helpful than alternatives
such as training nurses to use more sophisticated super-

visory skills (e.g., shaping, goal setting, modeling, and

contingency contracting)

.

Third

,

existing social and

supervisory relationships within the facility (or company) and the general and hypothetical nature of this

question may have influenced subjects' opinions about the

desirability of the use of future written feedback.

Per-

haps a more direct explanation is that the parts of the

feedback interactions which assistants found most useful
did not involve the written forms.

Subject Reactivity to Measurement
Another potential threat to the evaluation of the
effects of feedback was the possibility that assistants'

performance may have been influenced by the presence of
the observers.

In week 26 of the study a rumor circu-

lated on one of the shifts that data were being collected

by the observers about aspects of the assistants' perfor-

mance other than infection control and would be "report171

.

ed"

to the headquarters of the company.

While the exper-

imenter provided immediate and clear assurances that this
was not the case, several eventual subject withdrawals
from the study and responses on the consumer satisfaction

surveys both suggested that assistants had not become
fully comfortable with the observational procedures

,

even

by the end of the study.
The extent to which this factor actually influenced
the changes in subject performances produced by feedback

from nurses was probably minimal given the total duration
of the observations

the presence of observers long be-

,

fore nurses began using feedback, and the extent to which

errors in performance occurred during the baseline conditions.

Also

,

observers were very careful not to interact

with assistants about infection control practices

throughout the study

The research assistant remained

.

blind to the procedures

,

preventing any uncontrolled

dissemination of information
Design Issues
The data on improved infection control practices on
the unit need to be viewed with caution because the most

frequent infection control performances on the unit
(i.e., using gloves with individual patients) could not
be observed d irect ly

.

The permanent product measures and

direct observations of related categories showed improvements following feedback.

However, the data available on

these measures were not adequate to meet the requirements
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of a single subject design in most cases.

'

Thus the find-

ing that improvements occurred following the use of feed-

back must be viewed cautiously.
Threg^tg

tfi

External Validity

The generality of the finding that nurses gave feed-

back in a written format when they themselves received

feedback for doing so may be dependent on several factors

which are specific to the current study.

The regular

presence of an interested experimenter or research assistant and the collection of data about nursing assistants

use of infection control practices may have established a

context upon which the results of this study depended.
This level of involvement was necessary to assess whether

feedback from nurses to assistants would improve infection control practices

.

Replication of the Phase

II

I

and III conditions with nurses using only passive perma-

nent product measures of infection control

,

such as in-

ventory data, would be useful to assess whether improvements in nurses

'

performance depended upon observations

Also, a replication of the relationship between overall

glove use on the unit and increases in the use of feedback by nurses would be very useful, given the A

B

nature

of the current design for this measure.

We decided not to depend soley on individual glove

use data because of variability in subjects' data.
it was not

While

possible to decrease this variability by

either stabilizing or monitoring changes in staff assign-

ments in the current setting, other medical settings,
1.73

such as outpatient laboratories or specialized hospital

services might provide a narrower set of duties with less

variability over time.

In such situations it might be

possible to use only permanent product measures to assess

compliance with safety practices (e.g., number of needles
recapped

>

number of pairs of gloves used per number of

patient blood samples drawn).

Components of the current study involved training
nursing assistants to self -record feedback statements the
received from nurses

.

This training may have increased

the reactivity of assistants to the feedback they even-

tually received

.

The written feedback si ips actual ly

were designed to help ensure that subjects would notice
the feedback they received, following difficulties with

this aspect of earlier attempts to obtain data about oral

feedback through self -report ing measures.

The initial

training and self-recording procedure also may have had
the effect of stressing the purpose of the study as one
of evaluating the feedback "system",

employees.

rather than the

Whether these are important contextual vari-

ables cannot be determined from the current design.
It is interesting to compare the lack of agreement

among nurses' and nuring assistants' records of oral

feedback in the baseline phase of the study with the

preference for oral feedback stated by most assistants at
the end of the study.

about

It might be tempting to speculate

common reasons for these findings (e.g., a lack of
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intrusiveness in the oral medium for feedback).
it

is

However,

important to note that the attempts to establish

nursing assistants as accurate recorders of oral feedback
statements occurred before these assistants received
frequent written feedback statements from nurses.

Assis-

tants were only asked whether they preferred oral feedback, combined written and oral feedback, or no feedback

after they had experienced a substantial increase in

written feedback from nurses.
in part,

What the results reveal,

is a stated preference for one form of feedback

over the asbsence of feedback.

However, the importance

of a history of receiving frequent written feedback in

establishing this preference is unknown.

It may be that

the preference for oral over written feedback reflected

concerns about the creation of
subjects' performances.

a

permanent record of

However, whether the written

med ium was somewhat uncomfortable for other reasons is

unclear.

Subjects were aware that general recommenda-

tions about the use of feedback by nurses would follow
the study.

At the beginning of the project the experi-

menter also was informed by one nursing assistant and

a

higher level support staff member that increased supervision by nurses might not be viewed, by assistants, as

desirable outcome.

Thus, while assistants' ratings of

the feedback they received, as measured in the consumer

satisfaction survey,

were slightly more favorable than

not by the end of the study, concerns about the remote

possibility that future written performance feedback
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might eventually be used in some aversive fashion
cannot
be ruled out.

In this context,

the preference for an^

form of feedback (over an absence of feedback) should be

viewed as significant.
As previously discussed for nurses,

is it possible

to rule out contextual factors involving either the as-

sistants' eagerness to please the experimenter or, in
contrast, attempts to demonstrate the futile nature of

increasing the use of supervisory behaviors by nurses.
The use of only volunteer subjects makes the latter

possibility somewhat less likely

.

However

,

individual

subjects and non-subjects alike faced the prospect that
the study might occur in their workplace regardless of

whether or not they participated.

Thus,

it would be

inappropriate to assume that only the subjects who volunteered were those employees who init ially wished to have

nurses provide more frequent supervisory feedback
Implications of the Findings
The finding that the routine use of written feedback
forms by nurses was effective in improving infection control pr act ices should prompt both researchers and pract iti oners to explore means of increasing feedback from

supervisors to staff who are at risk of infection

in

health-care settings, with continued efforts to assess
for the effectiveness of such interventions.

The results

also indicate the importance of providing adequate rein-

forcement to feedback providers.
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ihe survey results suggest that some aspects
of the

study were rated more favorably by supervisors than
others.

For example, contingent letters of acknowledg-

ment to managers were included in the package in an

effort to establish a functional system of positive dif-

ferential consequences (cf. Balcazar, et al., 1986) to
reinforce slip completion.

only one nurse rated

Yet,

these letters as being somewhat helpful and this nurse
rated all of the components of the intervention equally.
Thus,

to the extent that faith in the verisimilitude of

these verbal reports is warranted, other package components may account for the improvements in performance

produced in Phase II.
No analysis of components was attempted in the cur-

rent study, thus the reliance on these data must thus be

limited

.

Instead

,

the current

,

packaged

,

approach allow-

ed supervisors to experience a number of reinforcers
(

experimenter approval

letters to supervisors

,

ind ividual and group supervision

,

,

graphs of

and outcome feedback)

Given that some nurses never met the original goal of

completing one feedback statement per day, future attempts to produce high rates of supervisory feedback may
need to incorporate additional reinforcement or stimulus

control features

Nurses in this study used positive statements more

frequently than has been

reported in previously pyra-

midal studies of staff supervision of direct-care workers
(Page,

Iwata, & Reid,

1982).
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However future efforts to

.

,

.

,

establish the use of very frequent feedback by supervisors may be useful.

The finding that one nurse (#2)

successfully completed

a

feedback slip after a long hia-

tus once the experimenter provided the prompt of filling
out part of the slip suggests that stimulus control

factors may be important in establishing an adequate rate
of feedback episodes.

Strategies such as linking feed-

back episodes to other critical tasks

or altering the

,

environment to prompt feedback delivery (e.g., scheduling
nurses to assist assistants complete specif ic tasks on

which feedback is desired ) may be useful areas for future
research
The procedures used to establish the nurses' use of

feedback were introduced in the order of least to most
expensive in terms of the effort required
as antecedents

,

.

For instance

inservice training and the forms could be

implemented without monitor ing anyone

'

s

performance

while Phase II required monitoring only the nurses'

pletion of the feedback slips.

com-

Phase III was the most

labor intensive and required monitoring both nurses' and

nursing assistants

'

performances

The finding that the interventions in Phase II did
not result in adequate rates of feedback about the per-

formances monitored directly by observers reflects, in
part, the extent to which the system permitted nurses to

choose which performances they targeted for feedback.

This flexibility permitted nurses to incorporate the use
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.

'

of written feedback into their supervisory routines

using their expertise in infection control and the unit
to evaluate when and where they should give feedback to

nursing assistants about rather broad categories of preventive practice
Phase III might not have been necessary, in the
current study, if either training and process feedback
had been sufficiently specific to focus the use of super-

visory feedback only on one or two aspects of desired
performance (e.g., keeping soiled linen

6

inches away),

or if improvements in any of a number of areas would have

been acceptable

.

However

,

the current proj ect attempted

to change significant, but difficult to measure,

infec-

tion control practices (i.e., use of gloves in patients

rooms when they were most needed ) as well as some aspects
of infection control practice which could be directly

observed
In contrast to the current procedures

,

feedback

using outcome data only could require less effort than
In situations where outcome data

feedback about process.

can be obtained simply by counting permanent products

generated by the performances, using outcome data may be
most cost-effective.

For example, the maintenance of

increased overall levels of glove use following the current study could,

if needed,

be addressed by providing

nurses on the unit with feedback about the total number
of gloves used per week.

The difficulties with distant

measures of performance (discussed above in the introduc179

tion) may be a limiting factor in the effective use of

outcome feedback.

The usefulness of outcome measures may

depend, in part, on how soon they occur following critical aspects of the process.
In this study,

nurses indicated that the written

slips required effort to use.

The planning and effort

involved in using any form of feedback may be an equally

important obstacle to high rates of contingent praise.
Given the supports required in the current project to

establish the use of a checklisted written format requ iring less than 30 seconds to complete,

it appears that

future efforts to minimize both of this obstacle also may
be useful.

Data suggest that we cannot merely ask supervisors
to use feedback and expect them to use it any more than

we can expect employees to adhere to infection control

practices in the absence of reinforcement.

Thus, perfor-

mances of supervisors may be no more rule-governed than
those of their staff.
An apparent advantage of interventions that improve

supervisory skills

may be that they may also establ ish

supervisors as discriminative stimuli for the use of correct infection control procedures

.

To the extent that

supervisors become both sources of prompts and dif f erential reinforcement and models for protective practices,

previously discussed problems with the maintenance of
protective practices may prevented.
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Further studies of

.

the effects of supervision on the performance of the

supervisor may be useful in exploring the nature and
signif icance of this phenomenon

While on ly a

1

imited number of ass is tan ts and nurses

participated in this study, their increased overall use
of gloves also may have established the conditions needed
to promote modeling and social reinforcement of correct

practices for staff who were not willing to become directly involved.
pected from the

Such an effect at least may be susf

inding that feedback slips completed by

nurses were highly correlated with overall patterns of
glove use on the en t ire unit

.

To the extent that the

intervention may have succeeded in establishing improvements in non part icipant staff members

'

increased use of

gloves or pers ist ing patterns of improved glove use by
subjects, some of the characteristics of a behavior trap
may have been sprung (cf. Kohler & Greenwood, 1986).

Other Suggestions

tsUL
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A number of issues were raised in the above discussion: Whether the results of feedback from nurses can be

replicated in settings where less intrusive measurement
is possible;

whether some infection-control tasks can be

redesigned to reduce the effort involved (i.e., carrying
linen); and ultimately whether compliance with specific

practices actually results in fewer infections.

The

finding that supervisory praise statements must be reinforced if they are to occur frequently suggests that

further efforts to establish more cost-effective means of
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,

,

increasing the reinforcement available to supervisors may
be worth investigating.
if the improvements

in

Also,

it would be useful to know

infection control established in

the current setting maintain in the absence of further

intervention

.

As this was not the case in previous

studies of handwashing (Geller, et al.,
al.

1986),

1980; Mayer et

the long-term maintenance of improvements if

found in this setting, would open questions about whether
the differences in the tasks (glove use versus handwashing) were important or whether the continued availability
of supervisors who were involved in delivering the feed-

back had

a

salutary effect.

On the other hand, a failure

to find maintenance might suggest that the withdrawal of

written feedback at the end of the current study was too
abrupt to permit other more natural contingencies (e.g.

assistants' preferences for clean feeling hands) to take
effect without further programming.
One important limitation of glove use as a measure
of improved infection control is that staff may use

gloves frequently, but simply using gloves may fail to

maintain good and cost-effective infection control practices.

This may occur either when individuals omit crit-

ical steps in existing practices, such as using gloves
for only part of a multistep task, each requiring gloves,
or when existing policies are either too restrictive or

ineffective in preventing infections
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.

In the current study,

there is no way of knowing how

much compliance on the measured outcomes is enough to

prevent infection.

One important reason for this was

that we could not directly measure the use of protective

practices in patient rooms.

Another is the changing

nature of infection control practices.

The infection

control policies used in this study were based on facility requirements and included minor policy changes devel-

oped in an effort to address current requirements in a

rapidly changing field of infection control.

Ideally,

establishing compliance with infection control policies
would be an iterative process in which the results of
full compliance with policies would form the basis of an

evaluation of policy effectiveness
The current study did not assess whether improve-

ments in compliance with body-fluid precautions resulted
in any improvement in the rate of nosocomial

at the facility.

infect ions

Such data, acquired across an adequate

sample of facilities, would be very useful in planning
future efforts to improve compliance with infect ion control practices.

In the current study,

it should not be

assumed that the preventive practices used were optimal
from either an infection -control or a cost-control per-

spective.
It also may be possible to redesign the task re-

qu irements

control).

further to improve compliance (or infect ion

While it was not possible to adapt or acquire

equipment in the current study to provide
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a

less effort-

ful way to carry linen while preventing contact with

staff members' clothing, some of the difficulty with this

practice might be eliminated if staff were not required
to hold it at an awkward distance away from their bodies.
A productive focus for future research also might be

how oral feedback statements can be measured in naturally

occurring supervisory contexts.

Permitting supervisory

flexibility while ensuring that positive feedback is fre-

quently provided within

a

min imally intrusive experimen-

tal context is a complex challenge

.

However

,

the diffi-

culties encountered in measuring oral feedback in this
setting may not be experienced elsewhere.

Future re-

search might examine whether oral feedback was as effective as written feedback in improving infection control

practices. Further, the extent to which subjects' reports
of awareness of receiving feedback predict the effects of

feedback might be explored.

Whether such "awareness" of

feedback improves or detracts from performance improvements supported by feedback is an open question.

Previous studies have observed supervisors interacting continuously with staff in structured contexts (Page,

Iwata, & Reid,

1982) or have collected limited samples of

categories of interactive behavior (Komacki, 1986).
ever,

How-

specification of the timing, topography, and tar-

gets of written statements made by supervisors to indi-

vidual staff, at the supervisors' discretion, has not
been reported previously to the author's knowledge. Un-
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.

like studies which have examined the effects of feedback

delivered at fixed periods of time (e.g., Komacki,

Collins & Penn, 1982), this method of delivering feedback
has the advantage of making an otherwise somewhat private

interaction more public without delaying the delivery of

feedback or requiring the immediate presence of observers
or recording equipment

.

Future studies investigating

ways of making the current measurement system less intrusive while retaining the current degree of flexibility
and accuracy are encouraged as a means of expanding the

study of the determinants of supervisory behavior in
natural settings
Summary and Conclusions
Train ing and equipping nurses to use

a

positive

written feedback system focused on infection control

performances did not establish high rates of feedback to
nursing assistants.

Providing nurses with weekly goals,

group process feedback, individual process feedback, and
cont ingent letters of acknowledgment to managers in-

creased the rates of written feedback that nurses provided to assistants.

Feedback from nurses was followed

by increases in the use of protective practices as meas-

ured by overall glove use on the unit,

individual glove

use by subjects, and increased use of gloves in carrying

soiled linen.

However, difficulties in measuring infec-

tion control practices on the unit limit the conclusions

which can be drawn about the importance of specific
components of the intervention (general feedback about
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.

using gloves, specific feedback about using gloves

in

measured tasks) as well as by unplanned events (e.g.,
increased modeling of proper procedures by nurses )

responses of nurses on

a

.

The

consumer satisfaction survey

indicated that they thought participation in the study
had improved their own infection control practices.

Thus,

the intervention may have indirectly improved in-

fection control practices on the unit by establishing

nurses as models of correct infection control pract ices

Getting nurses routinely to use written feedback
requ ired intensive efforts

.

These illustrate the impor-

tance of designing effective systems to reinforce the

provision of behavior specif ic praise

.

Outcome feedback

was used to focus the content of feedback on specific

practices and differed in its effects across shifts.

The

results suggest a correlat ion between the content of the

data used in outcome feedback and its ef f ect iveness such
that outcome data may have supported nurses

'

use of feed-

back on one shift and interf erred with nurses' use of

feedback on another.
The use of a written feedback format permitted

supervisors the flexibility to deliver feedback immediately but in a measureable way.

Nurses and assistants

both indicated some preference for oral as opposed to
written feedback.

Future attempts to measure supervisor-

worker interactions in minimally intrusive and natural
settings may find it possible to refine the use of writ-
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ten momentary feedback or devise less intrusive means of

measuring the otherwise private interactions between
supervisors and employees.

Whether such refinements will

make feedback easier for supervisors to give is an open

question.

However, from the current study, it is clear

that a written feedback system can,

if

in a somewhat

artifical fashion, permit supervisors to provide the
social consequences needed to improve at least some as-

pects of employee compliance with protective practices
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Appendix A
Forms Used by Subi ects

Form

1

Hon itor ing/Feedback

Nurse
Date

Time
'

1

Task
Glove use
Other
Soec if

1

—
—
—
—

1

1

'

1

Was task done correctly:
Yes
(no errors)
Yes & No
( some
errors ^
No
Call incorrect^

—
—

<

Was Verbal Feedback given?
Yes

No
1

If yes,

—

on

positive aspects only
suggested improvements
both aspects

>>>
Check here if aide you
observed is not a sub.iect

—

,'

!

Initials of subj ects were written in boxes
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—

1
1

<

:

FORM

2

Monitoring/Feedback Date
Nurse
Time
Room
Use of Gloves
Reason
Needed &
Blood ( )
used
_|urine
(
)
(
)
Needed & Not
saliva
(
)
used
!skin( ) Obj (
(
)
Not needed lOther
& Used ( ^
Not needed
& not used ( )
App 1st ( ) Dispose ( ) HW (
:

!

j

;

)

!

j

)

Other Tasks
What:

Correct? Y( ),N( ).Y&N ( )
PLEASE NOTE YOUR COMMENTS HERE:
Best feature
Next time trv

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Check if Aide isn't Sub.iect>>
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Form

Feedback

3

Received
Hurse Subj ects

Aide
Date
start
stop

1,

2.
3.
4.

5.

Record of comments to you from
nurses about specific work
activities or job duties
Compliment on work
Check }
JProblem statement
any
_Solut ion
that
_ other task
fit
_glove
related
NURSE
0
G
TIME
j

!

I

i

1

2

3

4
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<- rate with obs

Appendix

B

Outline Used to Train Nurses to Self-Record Oral
Feedback
Research Procedure: Self-recording Feedback statements
Purpose: To assist the research staff to describe how
feedback is currently used in the head-injury unit.
We would like you to help us to describe what kinds of
comments different aides who work on the unit normally
receive from supervisors about their work related perfor-

mance

.

To make this possible we will supply you with copies of a
comment recording form you can use to record each statement you make to an aide about some aspect of his or her
work you have just observed.
It will be most helpful to us if you simply continue your
normal routine in supervising aides, doing exactly what
you would normally do now.

We would also ask that when you have spoken to an aide
about some aspect of his/her you take an extra moment to
fill in one of the forms and then place it in the research box on the desk.
,

Please remember that we are coding all of the data we
receive to ensure that it remains truely confidential.
Also, each of the aides whose initials are listed on the
form have already agreed that it is o.k. for you to give
When an aide you make a comment to
us this information.
is not a subject (initials not on the form) please just
check the box so we will not know who it was. Also, we
will removing your names from the data as well as we code
it.

One last point, it may by now go without saying, but just
a reminder. We are not evaluating the work of nurses or
aides, individually, or as a group in any kind of critical way. And our only agenda is to carefully study the
relationship between supervisory feedback and infection
control pratices. To do this well we need to know about
the general use of feedback on the unit. So we have asked
you to note whenever you make a comment to an aide about
something she or he has just done whether it is about
glove use or not. However, we will not be using any of
these data for anything other than the research project.

Thank you for helping us with
assistance, we should be able
which will be very helpful to
importantly, nurses and aides
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this project. With your
to make recommendations
other researchers, and most
in other facilities.

.

.

.

.

Appendix C

Coding Scheme for Inventory Data

Examine each

ine to determine whether it is " rec from
inventory*' of an entry of NL (also Nono 8e Nonotuck), Elm,
or Fed. Score only if Nl (sometimes looks like ML).
1

.

1

2.

Examine each line first for the

a.

If number is entered but subtraction or tally

if

(ballance) does not agree, ignore the tally. Score as the
number entered
If number is not entered but subtraction from the
above line results in a balance, enter the number used in

b.

the subtraction
If the number isn t present and cannot be determined
from the balance (step b), mark the line as UNKNOWN.
c

'

.

Examine each

3.

determined for the identity of the box.

All latex, CT, Travenol, Trilite, "crappybox", P,
Praxmedics, and 100s come in boxes of 100. If listed as
these, score as 100.
1.

All G, Gants, or "Generics" come in boxes of 50s.
listed as these, score as 50.

2.

If

If identity of box isn't listed, check identity of
balance above and score as per balance
4.

If balance identity isn't present,

5.

check most recent

"Rec from Supply"
If +10 or less, check same data for Elm and Fed. If
total entered on same date. If the total entered sums to
score as 100s
10
a.

,

If the +11 to +16, check the same date for Elm and
Federal. If total entered sums to 16, score as 50s.
b.

6.

If identity cannot be determined score as UNKNOWN.
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Appendix

D

New Policy on Disposal of Soiled Linen
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SOILED LIHEN

l'ro|>criy

Purpose

Oi:>|u).si-

o)

soiled lun.^v

jiui

jkm .v.iul

Imcn.

:

To ensure proper handliujj and disposjl oi soiled iinen by all
eaployees and to prevent infection and odor.

Procedure

:

Wear gloves whenever you handle any linen soiled with body
secretions. Also, wear gloves whenever needed co prevent contact
wich body fluids in providing patient care (see policy on universal
precautions).
1.

2.
A haaper nay be used near the patient's rooa for linen which is
not soiled with feces or emesis.

If linen is soiled with feces of euesis, it Bust be rinsed in the
hopper in the dirty utility rooy prior to being placed in the laundry
3.

hamper. A dirty pillow case say be used to carry dirty linen, or it
may be carried in a tight bundle with soiled areas completely
contained.
When you carry dirty linen dcm the hallway (to the dirty utility
room for rinsing, or to the laundry hamper In the hallway), pot on a
new pair of gloves before leaving the patients' rooms.
4.

Dirty linen must be carried at a distance greater than six
inches from the body.

5.

6.

Linen must mot be placed on the floor for any reason.

Soiled linen container must not be placed oat Co the dtmn linen
f#rsoiul
Both should be covered.
cart» or in the fatients' rooms.
linen is to be placed in proper hamper in the dirty atility tocm,
unless family requests to do laundry.
7.

If family requests to do laondry, a "family will do laundiry" sign
should be posted in the patients' rooms. Personal laundry should there
fore be put in the hamper or bag provided.
8.

NOTE: Ail linen, bouse and ^raonal is washed and dried in tot
temperatures in accordance with State regulaciooa. Va, therefore,
assume no responsibility for shrinkage.
Linen hampers should be cleared from hallway before meal carts
come up from the kitchen.
9.

Written by:
Approved by:
Date:

^
RM, DNS.

September 6, 1988
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Appendix

E

Consumer Satisfaction Surveys
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.

.

(a)

FEEDBACK SURVEY

You do not have to sign your name as this survey is
anonyigQus

Please circle the letter for your answer
I

1.

2

.

Background information

.

How long have you worked at Pioneer Valley?
a.
0.

less than 6 months
1 to 5 years

d.

5-10 years
years

b.

months to

6

10-15 years

e.

f.

year

1

longer than 15

How long have you worked on the head injury unit?
a

.

c

.

less than 6 months
1 to 5 years

b

.

6

months to

1

year

3. Before working at Pioneer Valley, did you work in
another hospital head- injury, nursing home facility or
other med ical care setting?
,

If so please circle which type(s):

Head Injury Facility

a.

Hospital

d.

Other: Please describe

b

.

What is your gender:

5.

What is your age range:
a.

less than 20

d.

40-49

e.

II,
A.

b,

50-59

20-29
f.

.

Nursing
Home

Female

Male

4,

c

c.

30-39

60 or Over

SURVEY QUESTIONS

FEEDRACK

For the past few months nurses aides have received
feedback from nurses on the head-injury unit about
infection control. I am interested in finding out how
feel about getting such feedback. Please take a few
minutes to answer the following questions.
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1. In the past two months, how often did you receive
written feedback slips from nurses on your shift?

every day

a.

d

.

b.

more than once a week

c.

at least

once

never

Before six months ago how often d id you rec ieve
verbal feedback from nurses about infection control?
2

,

.

every day

a.

b.

more than once a week

c.

d never

at least
once

.

Were the feedback statements you received in the last
two months
3

.

:

a

mostly compliments

.

b

mostly suggestions

.

equally
both
c

.

(please describe)

c.

other

d.

none received

4.

Did you find receiving the written feedback slips to

(if you circled this, skip <*4-6)

be:

very enjoyable
d somewhat annoying
a

.

b

.

somewhat enjoyable
very annoying
e

c

.

neutral

.

.

How helpful was the written the feedback you received
as a reminder to follow infection control precautions?
5.

a

.

d.

very helpful

b

somewhat helpful

.

somewhat distracting

e.

c.

neutral

very distracting

How would you rate the accuracy of the written feedback you received
6.

a.

always accurate

d

usually inaccurate

.

b.

usually accurate
e

.

c.

sometimes
accurate

always inaccurate

nurses were asked to give written
feedback (with verbal comments) about infection control.

7.

In this study,
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:

.

Would you have preferred receiving:
a.

verbal feedback only

c.

no feedback

b.

written and verbal feedback

Would you like to continue receiving written feedback
from
nurses?
8.

a.

Yes

b.

No

Based on your experience in this study, would you,
ideally, appreciate receiving feedback on other aspect(s)
of your work performance?
9.

a.

No

b.

Maybe, depending on what aspects...

c.

Yes

Suggestions about areas you think would be good topics
for feedback from nurses to nurses aides in future
studies (use back side if needed)

B.

RESEARCH PROCEDURES

your participation in
this study involved several other act ivi ties I would
like to know how you felt about other aspects of the
study
In addition to receiving feedback,

.

We asked that you use gloves from a counted box during
the study. Did this involve much extra effort on your
part
1

.

a.

no

b.

a

little
e.

c.

some

d.

quite a bit

a great deal

We asked that you complete a checklist for feedback
you received from nurses. Did this involve much extra
effort on your part
d. quite a bit
c. some
b. a little
a. no
2.

e.

a

great deal

How did you feel about the observers watch your use of
infection control precautions in the hallways?

3.

a.

quite uneasy
d.

b.

mildly at ease
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mildly uneasy
e.

c.

neutral

quite at ease

.

Please make any cominents you would like to add about any
aspect of the study (use back side if needed):

Thank you for completing this survey and for
participating in this study. We will be planning to share
a summary of the data from the study as soon as we get
Please fold the form over when
most of the surveys back.
you have completed it and place it in the research box
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.

(n)

FEEDBACK SURVEY

You do not have to sign your name as this survey is

anonymous
Please circle the letter for your answer.
I

1.

How long have you worked at Pioneer Valley?
less than 6 months

a.

5-10 years

d.

2

.

6

b.

months to

10-15 years

e.

year

1

c.
5

1

to

years

longer than 15
years
f.

How long have you worked on the head injury unit?
a

c.

Background information

.

less than 6 months

.

1

b

.

6

months to

1

year

to 5 years

Before working at Pioneer Valley, did you work in
another hospital, head-injury, nursing home facility or
other medical care setting?
3.

If so please circle which type(s):
a

.

d.

Hospital

b

.

Head Injury Facility

.

Nursing
Home

Other: Please describe

What is your gender:

5.

What is your age range:
a.

less than 20

e.

50-59

f.

b.

Female

Male

4.

20-29

c,

30-39

d.

40-49

60 or Over

II.
A.

c

SURVEY QUE ST IQWg

FEEDBACK

Over the past months, we have asked that you use a
feedback system to encourage nursing assistants to use
proper infect ion control procedures I am interested in
finding out how you felt about the feedback system and
the training provided.
.
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In the past two months, how often did you give written
feedback slips to nurses aides on your shift?
1.

a.

d

.

every day

b,

more than once a week

c.

less than once a month

more than
one a month

In the last two months how often did you give verbal
feedback to nursing assistants about other aspects of
2.

their work?
a.

every day

b.

more than once a week

more than
one a month

c.

d.less than once a month
We asked that you complete a checklist for feedback
you provided to nurses aides. Did this involve much
extra effort on your part?
4.

a.

no

b,

a little
e.

a

c.

some

d,

quite a bit

great deal

Did it require extra effort to actually observe the
whether aides used correct infection control procedures?
5.

a.

no

b.

a little
e.

a

c.

some

d.

quite a bit

great deal

How enjoyable did you find the process
written feedback slips to be?
3.

a.
d.

of giving

c. neutral
b, somewhat enjoyable
very enjoyable
somewhat unenjoyable
e. very unenjoyable

How accurately did nurses aides on your shift follow
universal precautions before you started providing
written feedback?
5.

a

.

d

.

always accurately

b

.

usually accurately

usually inaccurately

e
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.

c

.

sometimes
accurately

always inaccurately

f

.

not
sure

.

How would you rate the accuracy of the nurses aides in
following universal precautions on your shift now?
6.

a.

always accurate

d.

usually inaccurate

b.

usually accurate
e.

c.

sometimes
accurate

always inaccurate

In this study, you were asked to give written feedback
(with verbal comments ) about infection control

7.

Would you have preferred giving:
a.

verbal feedback only

c.

no feedback

b.

written and verbal feedback

8. Would you have liked to provide written feedback on
other aspects of nurse s aides work performance?
'

a.

No

b.

Maybe, depending on what aspects...

c.

Suggestions of areas you would have wanted to provide
feedback about (use back side if needed):
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Yes

)

.

Please rate each of the following aspects of the study
to indicate how helpful each was to during the study.
9.

very
unhelpful

somewhat
unhelpful

neutral somewhat
helpful

very
helpful

(the written feedback slips)
3

2

1

4

5

(the inservice training in providing feedback and using
the written feedback system)
3

2

1

4

5

(weekly meetings with the researcher)
1

2

3

4

5

2

3

4

5

2

3

4

5

2

3

4

5

(the weekly goals)
1

(seeing the graph for your shift)
1

(seeing your own graph)
1

(

seeing data on the use of precautions by your shift
1

2

3

4

5

(letters to supervisor when goals were met)
1

2

3

4

5

10. Please describe whether particpating in this study
had any influence on vour use of infection control practices (use back side if needed )

How did you feel about having nursing assistants
self -report the feedback they received to the experimen11.

ter?
a

.

quite uneasy
d

.

b

.

mildly at ease
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mildly uneasy
e

.

c

.

neutral

quite at ease

.

How did you feel about the procedure of having observers in the hallways?
12.

a.

d.

quite uneasy

mildly at ease

b.
e.

mildly uneasy

c.

neutral

quite at ease

Please make any comments you wou Id like to add about any
aspect of the study (use back side if needed):

Thank you for completing this survey and for participating in this study. We will be planning to share a
summary of the data from the study as soon as we get most
Please fold the form over when you
of the surveys back.
have comp leted it and place it in the research box
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,

Date: 6-12-89
To: All Infection Control Study Particiapnts

From: Bob Babcock,

Researcher, University of

Massachusetts
RE:

Completion of the Infection Control Study

We are coming to the close of the infection control
study at Pioneer Valley. Over the last year, with your
assistance, we have learned a great deal about the steps
a facility like this one must take to effectively implement barrier infection control practices on a daily
basis
Today I am passing out a survey to all part icipants asking for your reactions to the study. As soon as
the resu Its of the survey are in I will be suggest ing to
Betty that we (as many of us as possible) have a chance
to get together (probably between the shifts) to talk
about what we learned through the study.
.

,

In the meantime, I'll be busy writing up the results
of the study so that you can see them either at a meet ing
or in a several page summary I hope to get enough
surveys back soon so that the results of the survey can
be included too. So, please take a moment to fill it in
today or tomorrow if possible.
.

In closing let me say I have appreciated everyone's
efforts to help with this enormous project. I will be
sending a letter of appreciation to each of you through
the facility mail with the summary of the results when
they are ready. In the interim, it has been a pleasure to

have had your support and help throughout this long study
and I look forward to telling you about what we learned.
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Appendix F

Flowchart and Outline Used to Train Nurses
You Observe A Target Perfornance Occur
Was It Done Right?

Ci^;^hjart Correct) (Ve s^and Ho)( Hot at AlT^
(or the part

observed was)
re Errors Minor (e.g. linen touches
clothes) & not a risk if repeated?

Conplete Forn w/
FDBK on
All Aspects You Noticed
YEAH !!!!!!
-f

YES

or NOT SURE\<n
(e.g touches BF>
C»0

Have you tried waiting for a correct
instance for +FDBK in this case before?

Conplete forn noting
correct part(s) Focus +
FDBK on part you want to see
repeated - look for a future
to
catch a conpletely correct
perfornance to replace the error
Exception: if you have given + FDBK
on the part done incorrectly now
skip giving any ^ FDBK on this

^

I—

Conplete forn noting
Problen(s) & nake
a SUGGESTION(S)
Provide Exanple of
how to do it right
& give a reason

Performances To Target For Feedback:
** Putting fresh gloves on before patient care tasks:
Showers bedbaths toothbrushing> catheter care etc
Handwashing after each glove use
** Using gloves to carry all linen to cart or utility
>

,

,

roon
Keeping dirty linen at least 6 inches away fron body
Washing hands at other tines (alnost any)

206

:

:

.

Guidelines for Feedback about Infection Control
Purpose
To implement a practical and posit ive supervisory
approach to improving infection control pratices on the
Head Injury Unit.

Rationale
In previous stud ies

feedback provided directly by
research staff has temporarily improved infection control
pratices in health- care and publ ic service settings However, the benefits ended when the research project stopped. Our goal is to work with you to develop a system you
can implement to use feedback on a long-term basis
As you know, universal precautions should be used
routinely when working with any task involving potential
exposure to body flu ids Recent studies have suggested
that health care professionals should avoid relying on
information about risk factors from patients and records
to identify patients exposed to HIV. In one study, medical
personnel knew about only 20% of the individuals who had
actually been exposed to the virus! This is why only
routine use of barr ier protect ion against contact with
body fluids from all patients will adequately prevent risk
Un ive r sal use of good infection control preof exposure
caut ions may also help prevent contact with some other
infections too. Facility policies on Handwashing, Universal Precautions and Linen Disposal are very helpful, but
staff must use them routinely if they are to be effective.
Our observations show that in each of these areas, there
is some inconsistency which should be eliminated if possi,

.

.

.

ble.
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Maintaining Excellent Levels of Infection Control
Frequent Positive Feedback can accomplish two objectives:
** Increasing and maintaining excellent infection control
habits by acknowledging examples of correct procedure in
tasks requiring infection control Refinement and maintenance of good habits is the objective for many employees.
.

Motivating staff who do not always follow a procedure
to want to improve their performance on infection control
tasks

Occasional suggestions about work performance are best
used when you can't wait to catch the task being done
correctly because the employee is exposing him/ her self to
risk (e.g., handling soiled or wet linen without gloves)
or when several instances of positive feedback hasn't
decreased inconsistency (e.g., regularly letting linen
come into contact with clothes, or not routinely using
gloves with dirty linen).
A suggestion should:

Tell the employee that there is a better way to do the
task in a specific, and direct way - with an example and a
reason for making the change
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Monitoring. Positive,
SuggeRtiVfi Feedback

Plannf=?f1

and.

We suggest the following steps:

looking for instances of correct infection control you
easi J.y observe. It may be possible to monitor how aides in
your district use gloves when they care for patients in
rooms. When you are in the hallways, it may be easier to
observe aides' technique in handling dirty linen. Over a
period of time we hope you will give feedback on each of
these tasks, but start with the ones which are easiest to
catch first.
Look for:
** Putting fresh gloves on before patient care
tasks
Showers bedbaths toothbrushing, catheter care
etc
** Handwashing after each glove use
** Using gloves to carry aii linen to cart or
utility room
** Keeping dirty linen at least 6 inches away from
body
** Washing hands at other times (almost any)
I.

,

,

We hope you will adopt a habit of giving one or more
feedback statements to each regular second shift aide
assigned to your district per week and one or two
statements to regular second shift aides outside of your
Feedback to all regular second shift aides
district too.
is important because not all of the nurses on your shift
are using feedback. (Possibly planning on giving one
statement each day you work will help you accomplish this
goal. You might find it helpful to plan on doing feedback
at a specific time during the shift too.)
II.

III.

Delivering and Recording Feedback:

Feedback works best when it is delivered as soon as
possible after the behavior. We suggest filling the forms
out and giving a copy to the aide as soon as possible so
both you and the aide will remember exactly what happened.
1.

Please date the form and put your name and the time on
it. If the task occurred in a patient's room and. the aide
also record the room number or mark "hall"
is a sub-iect
if you observed the task in the hall. If the aide isn't a
subject, leave the room # blank. Please circle the initials of the aide or mark the box at the bottom right if
the aide isn't a subject (Since we are trying to correlate
the effects of your total use of the forms with improved
infection control, each of these steps is important).

2.

.
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If the feedback is about glove use or handwashing
check boxes which apply on the left and above the
dotted

A.

me

1

Ae£ 1st means gloves were applied before potential exposure
Dispose means the gloves were disposed of, not re-used.
Hit means hands were washed after the gloves were removed.
Then, check the reason gloves were needed (or not) on the
right. If the aide was carrying dirty linen, please write
"linen" on the line other reasons.
If the feedback is about some aspect of infection
control except glove use or handwashing, use the part of
the form below the dotted line:
B

.

Othgy Tasks

:

Please use a word or two to describe the task

Examples
For carrying linen out of patient rooms:

"Dirty Linen"

To note whether it was done correctly, check: Y(
Y&N ( )

),

N(

),

For positive feedback, comment on the Efist Feature with a
word or two. Example:

"Keeps 6 inches away"- for keeping dirty linen at
least six inches from the body
For suggestions, comment on Next time try with a word or
two Example
Note: there is no need to
"Keeping linen 6 inches away" write out the full reason
you can mention it instead.
.

When the form is complete, please detach the top two
copies and give them to the aide. If the aide is not a
subject, you can point out that their name (and the room)
isn't on the form, if they look concerned. Staff also
appreciate feedback most when given privately. We recommend filling the form out right away and handing it to
them ASAP with a smile and a brief explanation of what you
checked and why. If they did the task right, the statement
would be a compliment. If a suggestion is needed, you can
make it as you briefly explain the f orm
3.

4. After the interaction, please drop a copy of the form
If any staff have quest ions about
in the research box
.

what happens to these slips you can refer them to the
Bob You can also tell them that none of the information
col lected is used to evaluate any staff members
,

.
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positive feadb.ok

If you observe anything which you
feel must be
directly confronted with a criticism (or
problem statement), please do not use the forms for
this.
treat it as you normally would, without using Instead,
the forms
we want to make receiving (and delivering)
feedback with
this system a positive experience, putting
a supportive
°" ^"""^ infection control pratices. Please let us
kJoS^ff^
know
if you encounter any difficulties or
questions as you
are using the system. Thank you
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Appendix G

Hypothetical Example Used in Training Nurses
to Complete Written Feedback Forms
Please complete a form to give feedback to a nurses aides
you have just observed complete the following task.
1. In giving a bedbath to a patient, the aide uses gloves
to wash the patient, fold up linen and dispose of the
linen by placing in a cart just outside the patient's
room. The aide then assists the patient in getting dressed
and leaves the room without washing her hands.

How would you make a suggestion to the aide about washing
hands after disposing of the gloves?

Suppose that the situation is the same However this
is an aide who often doesn't wear gloves when needed. You
have just observed her do so correctly (but without washing her hands). How would you complete the form to give
feedback to the aide only on the positive aspects of her
performance (i.e., wearing the gloves)?
2

.

.

,

You observe an aide changing a "drool-pad" (pad used to
absorb drool from a patient in a wheelchair with neck and
facial muscle control difficulties). The aide failed to
use gloves and to wash hands. How would you complete the
form to suggest both?
3.

(Used in training once the patient with the neck control
roblems was no longer oin the floor). You observe an aide
eaving a patients room carrying a bundle of linen. The aide
s wearing gloves. However, as the aide walks down the hall, the
inen is clutched to the chest (clearly making contact with the
.ides clothing). How would you make a suggestion that the linen
e kept away from the body?
a.
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H

Statements Used to Train Nurses
Each Statement is Coded for the Reader as:
C =
P
S

=
=

compliment
problem identification statement
solution statement

C:

Statement number one: Hey John, I noticed you washed your hands
after you took off the gloves. That's the proper procedure.

S:

Statement number two: John, if you wash your hands before
leaving the room, you'll drown a bug and not pass it along.

C:

Statement number three: Betty it's good to see you wearing
your gloves in the shower.

P:

Statement number four: Gloria, that linen doesn't belong on
the floor it's a real mess!

S:

Statement number five: Gloria, it's best to handle all dirty
linen with gloves on and then wash up after. 1 mean, why
take chances?

P:

Statement number six: John, you didn't wash your hands.
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Appendix

I

Example of Group Graph Used in Feedback Meetings by Experimenter

214

feedback

12

per days possible
(Shift A)

slips

3 4 5 6 7 8 9101112131416161718192021222324262827282930

percent
starts week beginning 1/22
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Example of an Individual Cumulative Record
Used in Meetings With the Experimenter
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Appendix K
Sample Letters of Recognition
I. For making some progress, but not meeting a weekly
goal

Carol McMann, Assistant Director of Nursing for
Rehabilitation

To:

From
RE:

:

Bob Babcock, Researcher
University of Massachusetts

Your Name

Carol I am pleased to inform you that
contributed to the infect ion control study
by completing (one, two, or more) feedback
We really appreciate this continued effort
,

(your name
again this week
slips to aides.
on her part.

It's nice to be able to report the efforts that (your
name) made this week to support good infection control for
the staff and patients in the head-injury unit.
This
continuing effort should be noticed.
cc

:

Betty Podolak, Director of Nursing
John Scibak, Program Director
Bill Filar ey, Administrator
Personnel file

{

{
{
{
{
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you should
tell us which
of these you want
to get this
type of letter

II,

For meeting the goal set for that week

To: Carol McMann, Assistant Director of Nursing for

Rehabilitation

From
RE:

:

Bob Babcock, Researcher
University of Massachusetts

Your Name

Carol, I am delighted to inform you that (your name)
excelled in her participation in the infection control
study this week by completing (one, two, or more) feedback
slips to aides which is 100% ( or 150% or more) of the
number she thought she might be able to do!
He really
appreciate this outstanding effort on her part.
!

I

.

wonderful to be able to report the efforts that
It is
(your name) made this week to support good infection
control for the staff and pat ients in the head- injury
unit. She should be commended for a job very well done.
CO

:

Betty Podolak, Director of Nursing
John Scibak, Program Director
Bill Filarey, Administrator
Personnel file

{

{
{

{
{
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you should
tell us which
of these you want
to get this
type of letter

.

.

.

)

.

Appendix L
Letter to Utilization Review Comnittee
Date:

3/24/89

To: Utilization Review Committee

From
RE:

Robert Babcock, Researcher
University of Massachusetts

:

Progress of Infection Control Study

The study of the use of feedback and universal precautions by staff of the head trauma unit has been an
ongoing and active project since I last reported to this
committee We continue to col lect data on the floor about
the implementation of un iversal precautions
.

Since the last URC meeting, we have sent several
letters of appreciation to supervisors as a means of
acknowledging the efforts of some of the nurses involved
in implement ing the feedback system
This month we hope
to send more. Before receiving any letters, supervisors
were all informed by the exper imenter that due to the
nature of the proj ect we would not always be able to send
helped with
a letter or recogn it ion to nurses who have
the study Participation by nurses also remains str ict ly
voluntary
,

.

,

,

.

By now a number of letters have come in and we ask
that URC committee members take just a minute to review
these letters briefly. Please also note that the
concentration of letters for some nurses reflects positively on these individuals, but others may also be providing feedback to aides (i.e., good news is good news and
no news is no news )

would also like to specifically thank ( supervisor
for following up on the letters she has received. She has
positively commented on individual nurse's use of the
system to them personally, which makes this type of feedback much more rewarding for everyone involved. Thanks (
), I think this effort on your part makes an important
contribution helping nurses enjoy their participation in
If anyone else makes comments to nurses about
the study
these letters, we would appreciate hearing about it so we
can include this in format ion in our study
I

.

Because of the ever present potential for future data
to be confused by any additional information, we will plan
to provide more details about the effects of this system
with recommendations for maintenance once our data are all
in and the analysis is completed. Also, we suggest that if
you have any questions about the study these be directed
220

to Bob rather than Mary, the other observer. The reason is
that to help keep her data as objective as possible she
remains unaware of several parts of the study.
,

Again we continue to appreciate all of the assistance which administrative staff support staff and subjects have provided to date. Thank you for your help.
,

,
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