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Using an innovative, covert, in-room observer method to evaluate infection control practices for patients
with Clostridioides difficile infection, we found no difference between physician and nursing hand hygiene
compliance and contact precaution usage. There was also no diurnal variation in hand hygiene practices, but
decreased contact precaution usage at night. Conversely, hospital-wide data from overt observations col-
lected over the same time period showed significantly higher hand hygiene compliance among nurses than
physicians.
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Clostridioides difficile is a major cause of hospital-acquired infec-
tion in the United States.1 Its prevention requires compliance with
hand hygiene, particularly soap and water, and contact precautions.
Despite numerous prior studies of hand hygiene and contact precau-
tions, few focus on patients with C difficile infection (CDI). Further-
more, most rely on overt observations or self-reported data, as
opposed to covert observations.2 Overt reporters consistently over-
estimate covertly measured hand hygiene rates by 20%-60%,
making it difficult to accurately track compliance and intervention
effectiveness.3-5

Given C difficile’s unique infection control considerations and the
urgency of reducing infection, novel approaches to measuring com-
pliance are needed. Electronic monitoring systems recently became
available to automate tracking. However, their use is limited by high
upfront cost and unclear accuracy.6,7 Covert observation remains the
gold-standard method, yet is typically also costly and labor inten-
sive.6 Therefore, we conducted an innovative, in-room observation
study using volunteers and light-duty staff to assess hand hygiene
and contact precaution practices of hospital employees and visitors
interacting with CDI patients.
METHODS

The study was conducted from December 2015 to June 2018, at a
565-bed tertiary-care hospital in Madison, Wisconsin. We employed
an in-room methodology to evaluate hand hygiene and contact pre-
caution compliance using volunteer and light-duty staff as covert
observers. Observers spent at least 15 minutes inside each CDI patient
room, collecting data on entering hospital employees and visitors.
Hand hygiene compliance at entry was defined as using alcohol han-
drub or soap and water. Rubbing hands together on room approach
was allowed, as people were presumed to have applied handrub
immediately prior. At study inception, our facility had sustained
hyperendemic rates of CDI. Therefore, compliance at exit was defined
as soap and water use at an inside or outside room sink. Contact pre-
caution compliance was defined as wearing gown and gloves at room
entry. Data were categorized into day (7 AM to 3 PM) and night (3 PM
to 7 AM) shifts.

All observers completed one-on-one training with a single infec-
tion preventionist prior to data collection. They wore identification
badges and red polo volunteer shirts, neither of which were visible
through the opaque isolation gowns donned on room entry. In an
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Fig 1. Script provided to observers to address issues related to patient involvement and staff concerns.
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effort to maintain covert observations, we trained and used 195 dif-
ferent observers, to date. Each typically conducted observations once
weekly over the course of a college semester. Observations were
recorded on OpenText Teleform (OpenText Corp, Waterloo, ON) scan-
nable forms and scanned into a Microsoft Access (Microsoft Corp,
Redmond, WA) database. If questioned by staff, covert observers used
a standard script to discuss the project (Fig 1).

For comparison, monthly historical hand hygiene compliance data
were also obtained from the hospital’s infection control database for
this time period. These data are routinely collected by trained overt
observers on all patients, not just those with CDI. Hand hygiene at
entry and exit were reported as a composite measure. Compliance
was defined as described earlier, with exit practices liberalized to
also include alcohol handrub.

Analyses were performed in R software (R Foundation for Statistical
Computing, Vienna, Austria), using the x2 test or the t test. This was a
quality-improvement study, deemed exempt from review by the
University of Wisconsin Health Sciences institutional review board.
RESULTS

A total of 2,889 covert observations were collected from CDI
rooms. Among these, visitors had the lowest rates of compliance for
all 3 measures: hand hygiene at entry, hand hygiene at exit, and con-
tact precautions (Table 1). Overall hand hygiene compliance among
health care workers was 71.6% and 73.7% at entry and exit, respec-
tively. Hand hygiene compliance was comparable between nurses
and physicians at entry (70.9% vs 75.0%; P = .37) and exit (75.7% vs
71.4%; P = .17). Contact precautions compliance was also the same at
80.4% for nurses and 83.7% for physicians (P = .21). Overall health care
worker compliance with contact precautions was 80.6%.



Table 1
Hand hygiene and contact precautions practices, evaluated by population type and time of observation

P P P

S/W, soap and water.
*Compliant versus non-compliant across all 5 population types.
yIncludes pharmacy, physical therapy, occupational therapy, respiratory therapy, phlebotomy, radiology technicians, and other health care workers.
zIncludes environmental cleaning, transport, food services, and other non-health care workers.
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There was no difference in hand hygiene compliance for CDI
patients at entry or exit between day and night shifts. However, there
was a decrease in contact precaution use at night that remained sig-
nificant among employee-only data, when visitors were excluded
(83.3% vs 74.6%; P = .001).

A total of 101,833 hand hygiene observations were obtained by
infection control. Compliance from these hospital-wide, overt obser-
vations was significantly higher for nurses than physicians (97.2% vs
90.5%; P < .001). Similar rates were reported for other health care
providers (97.1%) and non-health care provider employees (93.0%).

DISCUSSION

There was no difference in hand hygiene or contact precaution
compliance between covertly observed physicians and nurses work-
ing with CDI patients. However, hospital-wide overt observation data
over the same time period showed significantly higher nursing com-
pliance. Although hospital-wide and CDI-specific rates are not
directly comparable, hand hygiene compliance at exit is typically
higher for patients under contact precautions than the general hospi-
tal population.8,9 Therefore, our CDI-specific hand hygiene rates likely
overestimate hospital-wide compliance and underestimate differen-
ces between overt and covertly observed measurements at our
institution.

The conflicting nature of our in-room and overt observation find-
ings are directly in line with recent systematic reviews of hand
hygiene practices, which illustrate a lack of clarity regarding the effect
of provider type on compliance.2 Studies reporting higher nursing
compliance typically used overt observations or self-report method-
ology. However, overt observers overestimate compliance twice as
much when evaluating nurses as physicians.3,4 Therefore, it is not
surprising that our institution’s nursing and physician hand hygiene
rates were more similar among covert than overt observations.

In addition to using distinct CDI-specific and hospital-wide popu-
lations for in-room and overt observations, we were also limited by
the inability of in-room observers to record outside-room hand
hygiene that was not visible from inside. Observers could not doff
gown and gloves and exit the patient’s room between observations,
which resulted in a disproportionate amount of missing data
regarding hand hygiene at entry. Considering that all subjects had
access to the same outside-room sink and alcohol dispensers, differ-
ential rates of visibility are not expected to have biased this assess-
ment of hand hygiene compliance.

Finally, to our knowledge, this is the first study to evaluate
diurnal effects of contact precaution usage. Notably, the decrease
in compliance overnight cannot be fully explained by low adher-
ence among visitors, as the association remained significant when
visitors were excluded. It is possible that fewer providers working
overnight results in increased clinical burdens and perceived lack
of time, both of which contribute to low compliance with contact
precautions.10

CONCLUSIONS

Covert observations do not simply replicate the findings of rou-
tine, overt observations, but provide a more realistic estimate of com-
pliance with infection control practices. The added burden of covert
observation is warranted for CDI patients, given the importance of
accurate hand hygiene measurements for this population.1 The cost
of conducting covert observations can be minimized by relying on
hospital volunteers and light-duty staff trained in infection control
monitoring.
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