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Abstract

Background—Achieving and sustaining high levels of healthcare worker (HCW) compliance
with contact isolation precautions is challenging. The aim of this study was to determine HCW
work system barriers to, and facilitators of, adherence to contact isolation for patients with
suspected or confirmed Clostridium difficile infection (CDI) using a human factors and systems
engineering approach.

Methods—Prospective cohort study from September 2013 to November 2013 at a large
academic medical center (hospital A) and an affiliated Veterans Administration (VVA) hospital
(hospital B). A human factors engineering (HFE) model for patient safety — the Systems
Engineering Initiative for Patient Safety (SEIPS) model — was used to guide work system analysis
and direct observation data collection. 288 observations were conducted. HCWs and visitors were
assessed for compliance with all components of contact isolation precautions (hand hygiene,
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gowning, and gloving) before and after patient contact. Time required to complete contact
isolation precautions was measured and adequacy of contact isolation supplies was assessed.

Results—Full compliance with contact isolation precautions was low at both hospitals: hospital
A, 7%; hospital B, 22%. Lack of appropriate hand hygiene prior to room entry (Compliance:
hospital A, 18%; hospital B, 29%) was the most common reason for lack of full compliance. More
time was required for full compliance as compared to compliance with no components of contact
isolation precautions before patient room entry, inside patient room, and after patient room exit
(59.9 sec vs. 3.2 sec; P <.001; 507.3 sec vs. 149.7 sec; P = .006; 15.2 sec vs. 1.3 sec; P <.001).
Compliance was lower when contact isolation supplies were inadequate (4% vs. 16%; P = .005).

Conclusions—Adherence to contact isolation precautions for CDI is a complex, time-
consuming process. HFE analysis indicates multiple work system components serve as barriers
and facilitators to full compliance with contact isolation precautions and should be addressed
further to prevent CDI.
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Background

Clostridium difficile is the major infectious etiology of nosocomial diarrhea causing as many
as 25% of cases of nosocomial diarrhea.! C. difficile infection (CDI) affects 500,000
Americans each year, is responsible for 20,000 deaths annually, and has an annual cost
approaching $2 billion in the United States.23 The incidence and severity of C. difficile
infection is rising. Prevention of C. difficile is essential and is a critical patient safety
issue.”

C. difficile infection is considered largely preventable if optimal infection control practices
are consistently and regularly deployed. However, there is significant variability across
institutions regarding adherence to and implementation of C. difficile infection prevention
practices®’ Despite widespread knowledge that consistent adherence to contact isolation
precautions is a cornerstone of CDI prevention, recent studies continue to demonstrate poor
healthcare worker (HCW) compliance with these basic yet crucial infection prevention
interventions.® Novel investigation into the underlying causes of poor guideline adherence
suggests there are myriad, often subtle reasons for nonadherence, and increasingly complex
infection prevention interventions themselves are a source of ambiguity, that is, uncertainty
or vagueness which prevents a system or process from achieving its purpose.® This
combination of complexity and ambiguity argues for a new systems based and user centered
approach to infection prevention.10

Conceptual Model

Human factors engineering (HFE) is the science of understanding interactions among
humans and other elements of a system and designing systems for optimal performance and
human well-being. The Systems Engineering Initiative for Patient Safety (SEIPS) model is
an innovative HFE approach to patient safety originally described by Carayon and
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colleagues in 2006.11 The SEIPS model has been applied broadly in health care to improve
patient safety in operating rooms, ICUs, ambulatory surgery centers, and outpatient
clinics.12

At the center of the SEIPS model is the work system, which includes a person, tasks, tools
and technologies, the physical environment, and organizational conditions (Figure 1). This
work system approach guides a detailed and granular yet flexible analysis of multiple patient
safety issues. Employing the SEIPS model to guide checklist generation and data collection,
we performed a work-system analysis of contact isolation precautions for patients with
suspected or confirmed CDI at two hospitals. We hypothesized that multiple work system
barriers would pose challenges to successful HCW adherence to contact isolation
precautions.

Direct observations to collect data on the current practices of HCW caring for patients with
CDI were conducted at a large academic medical center, henceforth known as hospital A
and an affiliated Veterans Administration (VA) hospital, henceforth known as hospital B.
Hospital A is a 586-bed tertiary care facility with active transplant, infection control, and
antimicrobial stewardship programs with a closed intensive care unit (ICU). Hospital B is an
87-bed tertiary care hospital also with active transplant, infection control, and antimicrobial
stewardship programs with an open ICU. Practices on general medicine, oncology, palliative
care, intensive care, surgical, and transplant wards were observed.

Hospitals A and B are physically connected with overlapping medical staff, resident
trainees, and medical students. There is no staff overlap of nursing, environmental services,
physical/occupational therapy, food service, and laboratory technicians. Nursing and support
staff at hospitals A and B are similarly trained in infection prevention procedures: All
hospital staff at both hospitals are required to complete an annual safety and infection
control online training module with a posttest. Both hospitals provide unit-level feedback on
healthcare-associated infection rates and hand hygiene compliance. At any point in time,
10-15% of patients at both hospitals are in contact isolation precautions.

Contact isolation precautions are initiated and door signs posted for patients at both hospitals
known or suspected to have gastrointestinal illness that is easily transmitted by direct patient
contact or contact with patient environmental items. Frequent loose stools (3 or more in a 24
hour period), test ordering for CDI, or a positive CDI test result are objective triggers for
initiating contact isolation precautions at both hospitals. C. difficile is the most common
infection associated with contact isolation precautions at both hospitals, and both hospitals
provide dedicated medical equipment (e.g. stethoscopes) for contact isolation rooms.

Work System Analysis

Tasks. Completing individual elements of contact isolation precautions were the tasks being
performed. At hospital A, full compliance with contact isolation tasks requires completion
of the following components in order: 1. Use of alcohol-based hand sanitizer or hand
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washing with soap and water. 2. Donning of gown and gloves. 3. Room entry. 4. Room exit.
5. Removal of gown and gloves. 6. Hand washing with soap and water (inside or outside the
room). Hospital B has the same requirements for full compliance with the exception of gown
use. Gowns must be worn in hospital B only if the individual comes in direct, physical
contact with the patient or the patient environment.

Timing of contact isolation precaution tasks was also measured. Time elapsed from first use
of alcohol-based hand sanitizer or first contact with personal protective equipment until
patient room entry was defined as time “before room entry.” Time elapsed from entering
patient room until exiting patient room was defined as “time in room.” Time elapsed from
room exit until completion of hand hygiene, if performed, was defined as “time after room
exit.” Timing data were obtained for contact isolation rooms and non-contact isolation
rooms.

Process: Completion of all contact isolation tasks in the correct order was considered full
compliance and was the main process measure. Completing at least one, but not all, contact
isolation tasks was considered partial compliance. Failure to complete any contact isolation
tasks was considered non-compliance. When adherence to one component of the protocol
was unable to be determined, compliance was assumed. If adherence to more than one
component was unable to be determined, the entire observation was excluded from the data
set.

Toolsand technologies: The supplies necessary to complete contact isolation precaution
tasks were the tools in use. Supply adequacy of gowns, gloves, alcohol-based hand sanitizer,
and soap was measured. Adequate sink access was also considered a necessary tool for
completion of contact isolation tasks. Inadequate supplies were defined as lack of gowns,
appropriate sized gloves, alcohol-based hand sanitizer, soap, or sink access.

Person: HCWs and visitors were considered the persons involved. The group identity (e.g.
physical therapist) of each person entering a contact isolation room was recorded.

Organization: Hospitals A and B were considered two different organizations, and
compliance data were compared between the two hospitals. ICU and non-ICU rooms were
functionally considered two different “organizations” within hospital B as they are located
in physically separated areas of the hospital and each has dedicated nursing, support, and
management staff. Compliance data were compared between ICU and non-ICU rooms at
hospital B. Work schedules are also considered an element of the organization component,
which were evaluated by comparing weekday and weekend compliance data.

Environment: Room layout and locaton of gowns, gloves, alcohol-based hand sanitizer,
soap, and sinks (room and hallway locations) were the main environmental features related
to contact isolation precautions. Room and hallway blueprints were obtained from clinical
engineering at both hospitals and used to draw and analyze representative room layouts.
Distances to hallway sinks outside of patient rooms were also measured.
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Instruments: We used the above SEIPS work system analysis to guide development of a
checklist used to record time and measure compliance with each hospital’s contact isolation
precautions. The checklist was also designed to ensure systematic observation and
documentation of components of the SEIPS work system. It operationalized work system
factors and standardized elements for observation.

Observations were performed from September 18, 2013 to November 11, 2013 at varied
times throughout the day including weekdays and weekends. All people entering patient
rooms under contact isolation precautions were observed. Individual identities of persons
entering contact precaution rooms were not recorded, and there were no limits on the
number of observations per person. A single, trained observer performed direct observation
outside of patient rooms under contact isolation precautions for no longer than three
consecutive hours.

Each episode of direct observation could include multiple rooms (range: 1-10 different
rooms) on multiple hospital units (range: 1-5 different units). ICU observations were only
performed at hospital B, which has an open ICU. Since many components of contact
isolation precautions were present inside patient rooms, the observer attempted to maximize
visibility into patient rooms, although this was not always possible. HCWs caring for
patients under contact isolation precautions were not informed of our observations, and the
observer was not a member of either hospital’s infection control team.

Data Analysis. Fisher’s two-tailed exact test was used for testing differences in proportions.
Continuous data were analyzed using Student’s independent t-test. P value < .05 was the
threshold for statistical significance. GraphPad Prism (GraphPad Software; La Jolla, CA)
was used for statistical analysis. This project was considered a quality improvement project.

There were a total of 288 observations; 237 at hospital A and 51 at hospital B. 175
observations were of nurses, 59 observations were of physicians, 17 observations were of
visitors, 10 observations were of environmental staff, and 27 observations were distributed
among other HCWs (physical therapists, occupational therapists, pharmacists, laboratory
technicians, and food service).

The observer was unable to determine compliance with one component of the contact
isolation protocol in 70 observations (24%), and compliance was assumed. Since appropriate
hand hygiene could be performed inside patient rooms, and complete visibility into patient
rooms was not always possible, all indeterminate data points resulted from the observer’s
inability to accurately observe hand hygiene inside patient rooms. Four observations were
completely excluded as compliance with more than one component of the contact isolation
protocol was unable to be determined.

Full compliance with contact isolation precautions was low at both hospitals, the main
SEIPS process measure. At hospital A, 17 persons (7%) fully complied with contact
isolation precautions. Full compliance in hospital B was significantly higher and observed
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for 11 persons (22%) (P =.004). A comparison of rates of contact isolation precaution
compliance between the two institutions is shown in Figure 2.

Rates of compliance with individual components of contact isolation precautions,
representing the SEIPS work system task components, were also overall low. Rates of gown
and glove use were not significantly different between hospitals A and B (63% vs. 71%; P
=.337; 52% vs. 61%; P = .283). The rate of hand hygiene use before room entry was very
low at both hospital A and B (18% vs. 29%; P =.079) shown in Figure 3. After room exit,
use of soap and water for hand hygiene was significantly higher at hospital B (23% vs. 55%;
P <.001).

There were several differences in the environment related to contact isolation precautions at
hospital A and B.

Hospital A: Gowns and gloves are located in a cabinet under a counter outside patient
rooms. Alcohol based hand sanitizer is located both inside and outside patient rooms. Sinks
and soap are located both inside patient rooms and at variable distances outside of patient
rooms. The layout of a typical room at hospital A is shown in Figure 4. The average distance
to the closest sink with soap outside the most commonly observed unit at hospital A was 9.5
+ 1.2 meters.

Hospital B: Gowns are supplied in a wall dispenser outside the patient room. Alcohol based
hand sanitizer and a glove dispenser are mounted on the wall inside the patient room. Sinks
and soap are located inside patient rooms in two locations (room and bathroom) and at
variable distances outside of patient rooms. The layout of a typical non-ICU room at hospital
B is shown in Figure 5. The average distance to the closest sink with soap outside of non-
ICU rooms observed at hospital B was 10.9 + 2.1 meters. Sinks were only present inside
ICU rooms at hospital B.

Time required to comply with contact isolation precautions before room entry, time spent
inside room, and time required after room exit were measured and compared with timing
data from rooms not under isolation precautions (Table 1), which also addressed the SEIPS
work system task component. Full compliance with contact isolation precautions as
compared to non-compliance required a significantly greater amount of time before room
entry, inside the room, and after room exit (59.9 sec vs. 3.2 sec; P <.001; 507.3 sec vs.
149.7 sec; P = .006; 15.2 sec vs. 1.3 sec; P <.001). Time required for full and partial
compliance was not significantly different. Significantly less time was required before room
entry and inside the room in non-isolation rooms as compared to full compliance (59.9 sec
vs. 0 sec; P <.001, 507.3 sec vs. 28.4 sec; P =.027).

We compared rates of isolation precaution compliance among various types of HCWs and
visitors, representing the SEIPS work-system persons. Physicians had a significantly higher
rate of full compliance compared to nursing staff (17% vs. 7%; P = .043). Although not
statistically significant, there was a trend toward a lower rate of compliance among visitors;
none were in full compliance with contact isolation precautions.
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Compliance with contact isolation precautions was compared between ICU and non-ICU
rooms at hospital B, which reflected different organizations within hospital B. The rate of
full compliance was significantly higher in the ICU (64% vs 10%; P = .001). Contact
isolation compliance between weekdays and weekends was also compared. Full compliance
with contact isolation precautions was significantly higher during the week as compared to
the weekend (12% vs. 4%; P = .043).

At least one supply item for contact isolation precautions was observed as inadequate at
hospital A in 83 of 184 (45%) observations. There were no supply inadequacies observed at
hospital B. Contact isolation supplies included gowns, gloves, alcohol-based hand sanitizer,
soap, and adequate sink access; these were considered the SEIPS work-system tools. Rates
of compliance with contact isolation precautions were compared between rooms with
adequate supplies and rooms with at least one supply inadequacy. The rate of full
compliance was significantly lower with at least one supply inadequacy as compared to all
supplies adequate (4% vs. 16%; P = .005). Full compliance was noted during 3 observations
despite supply inadequacy. This occurred when HCWs obtained necessary supplies from
nearby, adequately supplied rooms. Rates of full compliance based on healthcare worker
type, ICU status, day of the week, and supply adequacy are summarized in Table 2.

Discussion

Prevention of CDI in healthcare settings relies on consistent, high adherence to contact
isolation precautions by HCWs. However, in practice, this is difficult to achieve because of
the changes in workflow necessitated by this intervention. Previous studies have
demonstrated poor compliance with both individual and grouped components of contact
isolation precautions.813-18 However, to our knowledge, this is the first study to apply a
human factors and systems engineering approach to examine barriers to, and facilitators of,
compliance with contact isolation precautions for CDI. We now examine our findings in the
context of the SEIPS model.

The main process measure was compliance with contact isolation precautions. Full
compliance with contact isolation precautions was very low across both institutions. Full
compliance was higher at hospital B than hospital A, suggesting the presence of additional
facilitators or absence of barriers at hospital B. The SEIPS model proposes these findings
result from an interplay of all work system components (person, organization, technologies
and tools, tasks, and environment), which we evaluate next with an emphasis on actionable
interventions to improve contact isolation precaution adherence.

Among the many sequential tasks required to fully comply with contact isolation
precautions, hand hygiene prior to glove use was the most commonly missed component.
This is similar to previous findings demonstrating lower rates of hand hygiene compliance
when wearing gloves, possibly the result of erroneous HCW perception that wearing gloves
completely protects them from both pathogens on the patient and pathogens on the
caregiver.1’
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To promote hand hygiene with soap and water following care of the patient with CDI, a
possible approach may be to cover or inactivate alcohol-based hand sanitizer dispensers in
CDI patient rooms. However, our findings suggest this may be counterproductive by
discouraging appropriate hand sanitizer use before gloving. Hospital B has subsequently
developed standalone alcohol-based hand sanitizer dispensers with signs stating “Gel In —
Wash Out” that are placed outside of CDI patient rooms.

Time required to complete contact precautions is an essential part of work system task
analysis. As expected, full compliance required more time before room entry, more time in
the room, and more time after room exit compared to non-compliance. No significant time
difference between partial and full compliance was observed, and full compliance required
more time before room entry and in the room compared to non-contact isolation rooms. This
may reflect that patient care tasks take longer to complete when wearing personal protective
equipment or may be an adaptation to the previously described phenomenon of fewer HCW
visits to contact precaution rooms.18 Regardless, these findings suggest all HCWs (i.e.
physicians, nurses, and support staff) may need to be provided with more time or given
fewer patients when caring for a large proportion of patients under contact isolation
precautions.

The work system technologies and tools component was evaluated by assessing supply
adequacy of personal protective equipment and hand hygiene products (i.e. gowns, gloves,
alcohol-based hand sanitizer, soap, and sinks). These were considered the main tools used
by HCWs to complete individual contact precaution tasks. Hospital A had at least one
supply item inadequacy during nearly half of observations while hospital B had no observed
supply inadequacies. Given hospital B’s overall higher rate of full compliance, this suggests
supply inadequacy may be a significant barrier to CDI contact isolation precaution
compliance. Since full compliance was still quite low at hospital B despite consistently
adequate supplies, this further suggests adequate supplies are necessary but not sufficient for
full compliance. These findings emphasize the need for adequate supplies of personal
protective equipment near contact isolation precaution rooms.

Closely related to tasks and technologies and tools is the pervasive environment in which
tasks are completed and tools are used. Evaluating the above results in the context of the
patient room layouts suggests several specific recommendations related to the built
environment of care. The presence of multiple sinks inside patient rooms (as at hospital B)
may increase the rate of appropriate hand hygiene (i.e. soap and water) upon room exit,
especially in the academic setting with larger medical teams of residents and students. Gown
and glove dispensing locations were very different between hospitals A and B, yet there was
no significant difference between their rates of use. One possible explanation is that separate
locations of gown and gloves (i.e. hospital B) has no effect on their overall use as part of
contact isolation precautions. Alternatively, the highly visible gown dispenser outside of
every room at hospital B (as compared to inside a cabinet at hospital A) may have prompted
HCWs to use gowns when they otherwise would not have, particularly since hospital B only
required gown use when anticipating direct contact with the patient or patient environment.
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Comparison of contact isolation compliance rates among various HCWs evaluated the
multiple persons at the center of the SEIPS work system. In our study, physicians were more
likely to be fully compliant with contact isolation precautions as compared with nurses,
although both groups’ full compliance rates remained low. This is in contrast to several
previous studies demonstrating superior contact isolation compliance among nursing
staff.14-15.19 Hospital visitors were never fully compliant at both hospitals. This is consistent
with earlier findings and may be the result of perceived immunity to C. difficile as visitors
were exposed to the patient outside of the hospital and did not acquire C. difficile.20
Although visitors are less likely to visit multiple patient rooms as HCWSs would, they may
represent a vector for nosocomial spread of C. difficile into common areas. Neither hospital
A nor hospital B has a consistently implemented infection prevention policy addressing
visitors of patients under contact isolation precautions, and this represents a gap in CDI
infection prevention.

Organizational elements of the work system are diverse and address less tangible areas of
HFE such as teamwork, culture, social relationships, and management style. Hospitals A and
B clearly reflect two different organizations, and such organizational factors may explain
hospital B’s (a VA hospital) overall higher rate of full compliance. C. difficile prevention is
a national VA priority culminating in a C. difficile bundle which has been implemented at
every VA hospital nationwide since early 2012. In addition to contact isolation precautions,
the VA C. difficile bundle includes directives for environmental management and cultural
transformation. While organizational culture consists of more than policy content, using the
VA C. difficile bundle as a model may be beneficial to non-VA health care organizations.

Within hospital B, the ICU and non-1CU patient care areas can be considered two different
“organizations” as well. Compliance with contact isolation precautions was significantly
higher in hospital B’s ICU compared to the general wards. This may be a consequence of
greater emphasis on contact isolation precautions in critically ill patients or possibly the
result of higher nurse to patient ratios. Higher hand hygiene compliance rates described
previously in the ICU were attributed to HCW perception of higher patient risk in the ICU.21
Identification of these internal organizations (e.g. individual wards, teams, or services) can
serve to highlight so-called “bright spots” or top performers and share best practices.

Synthesizing these findings in the context of the SEIPS indicates the entire work system
must be addressed when designing interventions to improve compliance with C. difficile
infection prevention practices. Traditional infection prevention interventions limited to a
single group or intervention (e.g. improving physician hand hygiene) will be inadequate to
address complex healthcare-associated infections like C. difficile. Indeed, poor infection
prevention compliance may persist even after thoughtful but isolated interventions to
improve adherence?2, while many of the more effective contemporary interventions to
improve infection prevention compliance have been multidimensional .23

The SEIPS model’s emphasis on multiple persons (e.g. physician, nurse, visitor,
environmental services) at the center of the work system is particularly relevant to C.
difficile infection prevention. Our findings strongly suggest optimal contact isolation
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precaution adherence requires multidisciplinary involvement and must engage all relevant
stakeholders, in particular hospital visitors and environmental services.

Previous models of health care quality (e.g. Donabedian’s structure-process-outcome model)
implied tight linkage between individual HCWs, individual care process, and individual care
outcomes. This focus on the individual often assumed poor outcomes were solely a
consequence of poor performance or behaviors. The SEIPS model, in contrast, recognizes
processes and outcomes originate in the work system, which better reflects contemporary
patient safety concepts with emphasis on the patient care system as opposed to individual
providers.10

Several limitations warrant discussion. First, the same individual conducted all observations,
potentially resulting in the Hawthorne effect. However, assuming HCWSs improved their
behavior in response to observation, this still suggests low compliance with contact isolation
precautions. Second, our study took place in two academic teaching hospitals, limiting the
generalizability of our findings. Third, there were several barriers at hospital B that made
conducting observations more challenging than hospital A. Gloves were located in the
patient room behind a curtain at hospital B. Consequently, if a healthcare worker entered a
contact isolation room and closed the door, gathering complete compliance data was not
possible. Fourth, contact isolation protocols differed slightly between the two hospitals: At
hospital B, HCWs were only required to don gowns if they anticipated contact with the
patient or patient environment, and it was not always possible for the observer to determine
if HCW contact with the patient or environment occurred. This limited the number of total
observations at Hospital B as inability to determine compliance with more than one
component of contact isolation precautions resulted in exclusion of the entire observation
from the data set. Finally, we did not assess provider perceptions of barriers to compliance
as our main focus was on understanding the current practices at the facilities.

This study also has several strengths. Examining two institutions, one university and one
VA, broadens the applicability of our findings. In addition, differences between these two
facilities provide insight into very specific work system barriers and facilitators (e.g. number
of sinks per room). Lastly, our multifaceted approach to direct observation by collecting
compliance data, timing data, and evaluating supply adequacy allowed for a systematic
interpretation of barriers and facilitators to contact isolation precautions compliance through
use of an innovative HFE model designed for patient safety.

In conclusion, we found low compliance rates with C. difficile contact isolation precautions
across two institutions, one an academic, tertiary care hospital, the other a VA hospital. The
most common reason for noncompliance was lack of hand hygiene prior to room entry.
While inadequate supplies partially explain non-compliant behavior, a HFE approach
(SEIPS model) suggests multiple work system components serve as both barriers and
facilitators to full compliance.
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Figure 1.
Systems Engineering Initiative for Patient Safety (SEIPS) model.
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Figure2.

Comparison of compliance with contact isolation precautions between two hospitals.
Completion of all contact isolation precaution tasks in the correct order before room entry

and after room exit was considered full compliance. Completing at

least one, but not all,

contact isolation tasks was considered partial compliance. Failure to complete any contact

isolation tasks was considered non-compliance.
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Figure 3.
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Comparison of compliance with hand hygiene prior to entry of contact isolation rooms at
two hospitals. Use of soap and water or alcohol-based hand sanitizer prior to room entry was
considered appropriate hand hygiene at both hospitals.
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Layout of a representative patient room in hospital A.
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Layout of a representative patient room in hospital B.
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Table 1

Relationship between compliance with contact isolation precautions and time required, relative to full
compliance.

Time Mean (sec) N SEM P

Before room entry

Fully compliant 59.9 21 715 1.000
Partially compliant ~ 43.2 103 6.92 .288
Non-compliant 3.2 56 2.16 <.001
Non-isolation room 0.0 9 0 <.001
In room
Fully compliant 507.3 23 82.26 1.000
Partially compliant ~ 375.0 108 37.18 .140
Non-compliant 149.7 54 73.72 .006
Non-isolation room  28.4 7 50.29 .027

After room exit

Fully compliant 15.2 21 6.33 1.000
Partially compliant  12.6 127 274 722
Non-compliant 1.3 89 081 <.001
Non-isolation room 0.5 9 0.38 145

Note. Completion of all contact isolation precaution tasks in the correct order before room entry and after room exit was considered full
compliance. Completing at least one, but not all, contact isolation tasks was considered partial compliance. Failure to complete any contact
isolation tasks was considered non-compliance.
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Table 2

Rates of full compliance with contact isolation precautions based on healthcare worker type, ICU status, day
of week, and supply adequacy.

Proportion (%) with full P

compliance
Occupation
Physicians 10/59 (17%) 1.000
Nursing Staff 13/175 (7%) .043
Visitors 0/17 (0%) .105
Environmental Staff 2/10 (20%) 1.000
Other Healthcare Worker™  3/27 (11%) 147
ICU status’
ICU 7/11 (64%) 1.000
Non-ICU 4/40 (10%) .001
Day of week
Weekday 241204 (12%) 1.000
Weekend 3/84 (4%) .043
Supply adequacy
All supplies adequate 24/152 (16%) 1.000
Any supply item inadequate  3/83 (4%) .005

*
Includes physical therapists, occupational therapists, pharmacists, laboratory technicians, and food service.

TICU status compliance data were obtained only at hospital B.
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