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Methods of obtaining data on hand hygiene practices have not been well validated. The
purpose of this study was t6 compare two methods’ of assessment of hand hygiene prac-
tices—direct observation and self-report using diaries. For 22 months, nursing staff (z =
119) from two neonatal ICUs recorded their hand hygiene practices on a diary card one
shift/month (n = 1,071 diary cards). The same data were collected in monthly 1-hour
direct observation sessions (z = 206 hours). Amount of time in gloves and total hand
hygiene episodes/hour did not differ significantly by diary or observation, but four other
specific parameters were significantly different. If hand hygiene practices are to be
assessed over time, the same method must be used. Given these measurement limitations,
more valid, practical, and less costly methods are needed.
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2002) recommends performance indicators for measuring improvements in health-
care professionals’ hand-hygiene adherence, including, for example, periodic mon-
itoring of the number of hand-hygiene episodes performed by personnel and the number -
of hand hygiene opportunities, by ward or by service. Several difficulties arise with regard
to assessing adherence to this guideline. It is not only costly and time consuming to con-
* duct direct surveillance of individual practices but the observation itself is likely to change
behavior. Further, methods of obtaining data on hand hygiene practices have not been well
_ validated, that is, how accurate and reliable are intermittent observations, self-report, and
other methods. The purpose of this study was to describe the hand hygiene practices of
nurses working in two neonatal intensive care units (NICU) and to compare two methods
of assessment of hand hygiene practices—direct observation and self-report using diaries.

The new CDC Hand Hygiene Guideline for Health Care Settings (Boyce & Pitet,

Methods of Monitoring Hand Hygiene

Because hand hygiene is a primary prevention strategy for health care-associated infec-
tions, many studies have attempted to assess hand hygiene practices of health care per-
sonnel using a variety of methods. Such assessments are necessary for ongoing quality
monitoring and also for evaluating the effectiveness of interventions to improve practice.
The problem, however, is that each surveillance mechanism has limitations which com-
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promise reliability and validity of the findings. Methods for monitoring hand hygiene
behavior are discussed below and summarized in Table 1. ’

Direct Observation. The most frequently used surveillance method and the one most
closely approaching a “gold standard” is direct observation, which has been conducted in
either a clandestine fashion (Albert & Condie, 1981; Quraishi, McGuckin, & Blais, 1984;
Tibballs, 1996) or openly (Earl, Jackson, & Rickman, 2001; Lankford et al., 2003; Lipsett
& Swoboda, 2001; Meengs, Giles, Chisholm, Cordell, & Nelson, 1994; O’Boyle, Henly,
& Larson, 2001; Salemi, Canola, & Eck, 2002). While observation provides the most
direct measure of practice, it has two major disadvantages. First, it is extremely expensive,
time consuming, and resource intensive. Second, there is evidence from studies conduct-
ed among the public that persons who know they are being observed change their behav-
ior and are significantly more likely to wash (Munger & Harris, 1989; Pedersen, Keithly,
& Brady, 1986). Clandestine observation, while having the advantage of minimal impact
on behavior, raises ethical questions regarding informed consent for participants.

Self-Report. A second data collection method to measure hand hygiene practices is
self-report in the form of interview or questionnaire (Harris et al., 2000; Nobile, Montuori,
Diaco, & Villari, 2002; Zimakoff, Kjelsberg, Larsen, & Holstein, 1992) or, as in this cur-
rent study, diary cards (Larson, Silberger, et al., 2000). In studies which have directly
compared self-reported handwashing practices with direct observation, the correlations
have been poor among health care personnel (Larson, McGinely, Grove, Leyden, &
Talbot, 1986; O'Boyle et al., 2001) as well as those in the community (American Society
for Microbiology, 2000; Manun’Ebo, Cousens, Haggerty, Kalengaie, Ashworth, &
Kirkwood, 1997). For this study, we chose to use diary cards because they reduce the
potential for recall bias and because we have used this method in previous studies of
handwashing and found in random checks an acceptable level of adherence (Butz, Larson,
Fosarelli, & Yolken, 1990; Larson, Aiello, Bastyr, et al., 2001; Larson, Silberger, et al,,
2000; Larson et al., 1998). Others have reported good correlations between diary cards

_ and recall (Nandha, Goodyer, & Woodruffe-Peacock, 2000) and successful use of diary
cards with children (Butz & Alexander, 1991). A recent study, however, reported a high
level of faked compliance when paper and electronic diary entries were compared (Stone;’
Shiffman, Schwartz, Broderick, & Hufford, 2003). Hence, while' diaries may compare
favorably with recall of information, they do not eliminate the potential for selective
reporting on the part of the participant.

Video Monitoring. Three other data collection techniques have been reported in the lit-
erature. Video monitoring has been used to view hand hygiene behavior in several studies
in intensive care units (Brown, Froese-Fretz, Luckey, & Todd, 1996; Nishimura, Kagehira,
Kono, Nishimura, & Taenaka, 1999). This technique may be useful in settings in which a
large space can be viewed at once, but raises concerns about privacy for patients and staff. ‘
Additionally, video monitoring may pose technical problems in a clinical setting.

Microbiological Methods. Microbiological methods such as impression plates have been
suggested for assessing handwashing practices (Kaltenthaler & Pinfold, 1995). Such meth-
ods may be appropriate for screening in community settings where hand hygiene is less fre-
quent, but are not particularly useful in environments with higher levels of hygiene and in
health care settings because there is insufficient pre-to-post hand hygiene variation among
individuals with generally “cleaner” hands (Larson, Aiello, Lee, Della Latta, Gomez-
Duarte, & Lin, 2003; Larson, Bobo, Bennett, Murphy, Seng, Choo, & Sisler, 1992).
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Finally, in several studies product consumption has been monitored as an index of hand
hygiene (Bittner & Rich, 1998, Bittner, Rich, Turner, & Arnold, 2002; Larson, McGeer,
Quraishi, Krenzischek, Parsons, Holdford, & Hierholzer, 1991; Larson, Early, Cloonan,
Sugrue, & Parides, 2000). Since the use of hand soap, alcohol hand rinses, lotions, and
paper towels is highly correlated with hand hygiene practices, this method is potentially
the most cost effective and accurate surveillance strategy, with the caveat that unit-spe-
cific product data must be available in 2 timely fashion so that it is possible to link prac-
tices in particular settings and during specific time periods with product consumption. As
information systems in health care facilities improve, this strategy is very promising. A
disadvantage of this monitoring method is that it precludes evaluation of individual
behavior.

METHODS
Design

This study was an observational component of a larger NIH-funded clinical trial designed
to assess the effects of two hand hygiene regimens on health care-associated infections in

neonates. The data collection period was March 1, 2001, to January 31, 2003.

Sample and Setting -

The study was conducted in two university-affiliated New York City Level II-IV NICU
facilities: NICU 1 was a 44-bed NICU with an average of 16.0 nurses on staff per 12-hour
shift; NICU 2 was a 50-bed NICU with an average of 15.5 nurses per 12-hour shift. Both
units were part of thé same health system and shared similar infection control policies and .

procedures and staff education. In both units, rooms held 3 to 14 isolettes and had 1 to 5
" sinks. The sample population included 119 members of the nursing staff who were vol-
unteer participants in this study: 61 nurses from NICU 1 (77% of total nursing staff) and
58 nurses from NICU 2 (75% of total nursing staff).

Procedures

The study was approved by the Institutional Review Board of each study institution and
each nurse participant signed a written consent form. Two methods of data collection
were used to assess hand hygiene practices: self-report diary cards and direct observa-
tion. ' ‘

On a monthly basis, participating nurses were provided with a preprinted pocket-sized
diary card on which they were instructed to prospectively record hand hygiene practices
for one 12-hour shift. Data were recorded by making a “tick” each time they washed their
hands, applied alcohol hand rinse or lotion, and donned gloves. They also recorded on the
same card the approximate amount of time per hour spent wearing gloves. Each nurse was
oriented individually to the recording requirements. Diary cards were delivered to and col-
lected from each nurse by a member of the research team, who also monitored on a ran-
dom basis adherence to the diary card completion. '

Throughout the 22-month study, a trained member of the research team conducted
monthly 1-hour observations of nurses at random intervals, using the same data collection
instrument (the diary card) as the nurses used. Prior to initiating the observations, the
interrater reliability between each team member was confirmed by simultaneous
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observations conducted on the study units by several observers. This was repeated at inter-
vals throughout the 2-year study, with the Project Director assessing agreement with all
other data collectors. An agreement of > 95% on observed parameters was consistently
obtained throughout the study.

During each observation period, a different room of ‘the NICU was systematically
selected, the observer stood in the room, and the hand hygiene practices for each nurse
working in that room were recorded. If there was little activity in the selected room, or if
a clinical situation made it difficult or inconvenient to conduct observations, the observer
went to the next room. The same data were collected by observation as by diary cards, that
is, number of handwashes, applications of alcohol hand rinse or lotion, number of glov-
ings, and approximate amount of time/hour spent wearing gloves. No attempt was made
to mask the observations, and staff members were aware of the presence of the observer.
Because individual staff members were not identified on the data collection forms (neither
the self-report diary cards nor the direct observations), it was not possible to link a diary
cards and observational data to any speciﬁc nurse. -

Data Analysis

Numbers of handwashes and alcohol hand rinse applications were calculated separately
and then a variable, total hand hygiene episodes, was created by summing both washes
and alcohol applications. Means and 95% confidence limits were calculated for each hand
hygiene practice as obtained from either the diary cards or the observations. These means
were then compared by calculating an effect size (i.e., the amount of variation between the
scores obtained by each method) to examine the absolute differences between diary cards

" and observation, using the following formula: mean score by diary-mean score by obser-
yation/pooled standard deviation. Finally, the nonparametric Mann-Whitney test was used
to compare six practices (number handwashes, alcohol applications, lotion applications,
glovings/hour, total minutes in gloves/hour, and total number of hand hygiene
episodes/hour) between NICU 1 and NICU 2 as reported by both diary cards and obser-
vation.

RESULTS

There were 1,071 diary cards submitted by 106 nuzses over the study period, an average
of 10.1 submissions/nurse (range: 1 to 23) and 206 hours of observation during the study.
None of the hand hygiene practices were significantly different between the two units by
observation, but all six practices were significantly different between NICU 1 and 2 as
reported by the diary cards (see Table 2). ' .

Mean and 95% confidence limits for the six hand hygiene practices as recorded by
nurse self-report or by direct observation are summarized and compared on Table 3. Those
practices for which the confidence limits did not overlap (i.e., yielded significantly diffe-
ent results by the two methods) included the number of handwashes, alcohol applications,
lotion applications, and glovings/hour. The minutes/hour in gloves and the total hand
hygiene episodes/hour were not statistically significantly different by diary or observation.
The number of glovings/hour were more than double by observation than by diary cards.
Other effect sizes (i.e., the absolute difference between the two measurement methods),
however, were small, between 0.1 and 0.4.
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TABLE 2. Hand Hygiene Practices by NICU as Reported by Self-Report Diary

Cards and Direct Observation

Mean/Hour
Data Source Practice NICU1 NICU2 p Value®
Diary Card # handwashes 1.59 1.21  0.000
" # alcohol applications 1.68 1.61 0.02
# lotion applications 046 0.57 0.003
# glovings 1.42 . 097 0.000
Minutes in gloves 193 11.5 0.000
Total hand hygiene episodes” 228 224  0.002
QObservation # handwashes 1.83 1.83 0.87
# alcohol applications 095 - 110 007
# lotion applications 0.07 0.18 0.23
# glovings . 2.58 2.59 0.57
Minutes in gloves 17.35 16.96 0.97
Total hand hygiene episodes™ 249 262 032

#)lann-Whitney test comparing means of NICU 1 and 2.
##Total mean hand hygiene episodes/hour = # handwashes/hour + # alcohol applica-

tions/hour.

TABLE 3. Comparison of Nurses’ Self-Report and Observer Report of Hand

Hygiene Practices in Two NICUs (N =119)

Mean (95% Confidence Limits)

Diary Cards Direct Observation
Practice (n=1,071) (n = 206 hours) Effect Size*
# handwashes/hour 1.24 (1.09-1.38)  1.86 (1.62-2.10) -0.42
# alcohol applications/hour ~ 1.55 (1.40-1.70)  0.98 (.67-1.28) 0.38
# lotion applications/hour 0.51 (.45-.58) 0.10 (.03-.18) 0.82
# glovings/hour 1.21 (1.02-1.23)  2.65 (2.40-2.90) 1.26
Mins/hour in gloves 15.9 (14.2-17.6)  17.1 (15.3-19.0) - 0.1
Total hand hygiene
episodes/hour 226 (2.17-2.35)  2.54(2.26-2.82) 0.19

*Gffect size = Absolute difference between the two measurements
(mean of diary - mean of observation/pooled standard deviation).

DISCUSSION

Limitations

Tn our study, consistent with other literature (American Microbiology, 2000; Manun’Ebo et
al.,, 1997; O’Boyle et al., 2001) there were major differences between self-report and obser-
vational data in hand hygiene practices, but we are unable to confirm which data collection
strategy was more accurate or less biased. It is possible, for example, that the short obser-
vation periods, an hour in length and often during the day shift, were not sufficiently repre-
sentative of the entire time period being studied. Further, because observations were done
without identification of individuals, we were unable to correlate individual self-report and
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observed behavior as was done by O’Boyle and colleagues (2001). If there was bias present
in the data, the direction of the bias cannot be estimated either since there was no identifi-

able trend of underreporting or overreporting with one of the methods as compared with the
other.

Implications

We conclude that methods used to monitor adherence to hand hygiene guidelines will have
a substantive impact on the results obtained. Although most of the hand hygiene practices
studied were significantly different by self-report and observation, the absolute differ-
ences between the two methods (effect size) were relatively small. Hence, it would still be
possible to assess practice changes before and after interventions or over time as long as
any systematic bias present is similar across time and in various groups or settings and as
long as the same method of assessment is used over time. Nevertheless, given these meas-
urement limitations, it may be undesirable to continue to collect hand hygiene data by
direct observation because of the likelihood that those being observed will modify their
behavior and because this method is extremely costly and invasive. Since CDC’s Hand
Hygiene Guideline recommends ongoing monitoring of adherence to recommended prac-
tices, more valid, practical, and less costly methods are needed. Monitoring product use
may be the most feasible option for the majority of health care institutions at this time.
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