
precautions (SP) may prevent these outcomes, but they are
not often used by healthcare workers. Unfortunately, data
are largely limited by self-reporting because no standardized
tools exist to capture observational data. Objective: The spe-
cific aim of this study was to describe the relationship
between self-reported and observed SP adherence.
Methods: This multisite, cross-sectional study included 2
elements: (1) surveys of nurses in US hospital units on per-
ceptions of patient safety climate and reported SP adherence
and (2) observational SP data. Survey data included 12 items
on SP practices (eg, “how often you perform hand hygiene
before touching a patient”) and 10 items on SP environment
(eg, “my work area is not cluttered”), rated on a 5-point
scale from “never” to “always” or from “strongly disagree”
to ”strongly agree,” respectively. Using novel tools developed
and previously pilot tested, we recruited and trained
hospital-based staff on observational surveillance methodol-
ogy to foster the National Occupational Research Agenda
goals. The 10 observational SP items represented the follow-
ing 4 categories: (1) hand hygiene, (2) personal protective
equipment (PPE), (3) sharps, and (4) soiled linen handling.
Observations of healthcare worker–patient interactions fol-
lowed training and interrater reliability testing. All data were
aggregated, and analyses were conducted at the unit level.
Pearson correlation coefficients were calculated to determine
the relationship between reported and observed SP practices
(level of significance, P < .05). Results: In total, 6,518 SP
indications were observed and 500 surveys were collected
from nurses on 54 units in 15 hospitals from 6 states.
The final analytic sample included 5,285 SP indications
and 452 surveys from 43 units in 13 hospitals that provided
both types of data. Most indications observed were of HH
(72.6%). Overall SP adherence was 64.4%. In descending
order, adherence rates were PPE (81.8%), sharps handling
(80.9%), linen handing (68.3%), and hand hygiene
(58.3%). The aggregate of positive self-reported SP practices
was 95.8%, and 77.3% rated unit environment for SP adher-
ence positively. There was no correlation between observed
adherence and reported adherence (r (41) = (−).024, P =
.879). Conclusions: In this study, the largest study of SP
adherence, observed practice was grossly suboptimal, par-
ticularly hand hygiene. Conversely, nurses on the same units
rated adherence as high, despite the environment. In combi-
nation, both sources of surveillance data provide valuable
and actionable insight to target interventions.
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Background: The movement of healthcare professionals
(HCPs) induces an indirect contact network: touching a
patient or the environment in one area, then again elsewhere,
can spread healthcare-associated pathogens from 1 patient to
another. Thus, understanding HCP movement is vital to cal-
ibrating mathematical models of healthcare-associated infec-
tions. Because long-term care facilities (LTCFs) are an
important locus of transmission and have been understudied
relative to hospitals, we developed a system for measuring
contact patterns specifically within an LTCF. Methods: To
measure HCP movement patterns, we used badges (credit-
card–sized, programmable, battery-powered devices with
wireless proximity sensors) worn by HCPs and placed in
30 locations for 3 days. Each badge broadcasts a brief mes-
sage every 8 seconds. When received by other badges within
range, the recipients recorded the time, source badge identi-
fier, and signal strength. By fusing the data collected by all
badges with a facility map, we estimated when and for
how long each HCP was in any of the locations where instru-
ments had been installed. Results: Combining the messages
captured by all of our devices, we calculated the dwell time
for each job type (eg, nurses, nursing assistants, physical
therapists) in different locations (eg, resident rooms, dining
areas, nurses stations, hallways, etc). Although dwell times
over all job and area types averaged ~100 seconds, the stan-
dard deviation was large (115 seconds), with a mean of maxi-
mums by job type of ~450 seconds. For example, nursing
assistants spent substantially more time in resident rooms
and transitioned across rooms at a much higher rate.
Overall, each distribution exhibits a power-law–like charac-
teristic. By aggregating the data from devices with location
data extracted from the floor plan, we were able to produce
an explicit trace for each individual (identified only by job
type) for each day and to compute cross-table transition
probabilities by area for each job type. Conclusions: We
developed a portable system for measuring contact patterns
in long-term care settings. Our results confirm that frequent
interactions between HCPs and LTC residents occur, but they
are not uniform across job types or resident locations. The
data produced by our system can be used to better calibrate
mathematical models of pathogen spread in LTCs. Moreover,
our system can be easily and quickly deployed to any health-
care settings to similarly inform outbreak investigations.
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