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Abstract
There are few studies that have assessed factors influencing infection control practices among
health care workers (HCW) in nursing homes. We conducted a cross-sectional survey of HCWs
(N = 392) in 4 nursing homes to assess whether knowledge, beliefs, and perceptions influence
reported hand hygiene habits. Positive perceptions and beliefs regarding effectiveness of infection
control in nursing homes were associated with reported appropriate glove use and fingernail
characteristics, respectively, among HCWs. Further research on hand hygiene interventions,
including targeted educational in-services should be conducted in the nursing home setting.

The potent mix of functionally dependent individuals and institutional environment of
nursing homes creates a favorable setting for acquisition and transmission of infectious
pathogens. Although several studies have addressed hand hygiene in hospital settings, few
studies have examined hand hygiene in nursing homes.1-3 The purpose of this study was to
examine the influence of knowledge, beliefs, and hand hygiene perception on infection
control practices, including hand hygiene habits, gloving, and fingernail characteristics,
among nursing home health care workers (HCWs).

Methods
Study design

A cross-sectional survey of nursing staff in nursing homes was utilized to assess knowledge,
beliefs, perceptions and practices of hand hygiene-related infection control practices. The
survey was conducted in February 2005 among 4 nursing homes in southeastern Michigan.
An invitation to participate in infection control research was sent to 105 nursing homes: 22
reported interest and 13 homes agreed to participate. Nursing homes were approached based
on proximity to the University of Michigan. The first 4 homes approached agreed to
participate, providing sufficient sample size for the proposed analysis. The study was
approved by the University of Michigan Medical Institutional Review Board.
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Questionnaire
Data was collected via self-administered survey in each facility from registered nurses
(RNs), nurse practitioners (NPs), licensed practicing nurses (LPN), and certified nursing
assistants (CNAs). Full-time or part-time HCWs from all shifts were invited to participate.
Three hundred ninety-two HCWs were eligible to take the survey and 330 had data available
for analyses.

The survey instrument used in this study was based on earlier surveys described by Pittet et
al4 and Kennedy et al.5 Questions included demographics and responses to the following
content areas: hand hygiene, alcohol rub use, fingernails, glove use, and Centers for Disease
Control and Prevention (CDC) hand hygiene guidelines. Summary variables were created to
measure knowledge, beliefs about hand hygiene, beliefs about fingernails, perception of
potential barriers to good hand hygiene, and hand hygiene practice. Frequency of
handwashing was derived from reported number of times hands were washed during the
shift divided by hours on shift.

Statistical methods
Participant characteristics were compared across facilities using χ2 tests and analysis of
variance. The odds of better gloving and fingernail practices by occupational title were
estimated using logistic regression with generalized estimating equations (GEE) to account
for correlations among staff working in the same facility. The relationships among
knowledge, beliefs, perception measures, and hand hygiene practices were assessed using
linear and logistic regression with GEE, adjusted for occupational title and patients per shift
hour. All analyses were conducted using SAS (V.9; SAS Institute, Cary, NC)

Results
A total of 343 of 392 questionnaires were returned, providing a response rate of 87.5%. Of
the 343 participants, 330 responded to all questions of interest, and their characteristics are
shown in Table 1. Figure 1 shows the proportion of subjects responding positively to hand
hygiene practices. More than 80% of the participants believed that hand hygiene is useful,
that gloves were useful for preventing infections, and that artificial nails are associated with
higher counts of gram-negative bacteria. In contrast, only 39.5% of the participants were
able to identify the correct (eg, 30 seconds) recommended duration of washing.

CNAs reported washing their hands 1.5 times more on average than RN/NPs (P = .01).
However, knowledge, beliefs, perception, and reported nail and gloving practices were not
significantly different among RN/NP, LPN, or CNAs (all, P > .05). Participants with a better
perception of hand hygiene were more likely to practice good glove use; the odds of
reporting good glove use increased 1.09 times for a 1-unit increase in perception measure
after adjusting for occupational title and number of patients per shift hour (95% confidence
interval: 1.04-1.14). The odds of reporting good fingernail traits was positively associated
with a stronger belief that fingernails played a role in infection transmission (odds ratio,
1.23; 95% confidence interval: 1.14-1.31). Knowledge and hand infection beliefs were not
significantly associated with glove use and fingernail traits. Neither knowledge, beliefs, nor
perceptions were related to handwashing frequency.

Discussion
Our study provides important insight regarding hand hygiene knowledge among nursing
home HCW and uncovered some inconsistencies. A majority of HCW recognized hand
hygiene as useful when providing patient care, believed that gloves are effective in
preventing infection, and believed that artificial nails are associated with higher counts of
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gram-negative bacteria. This knowledge also translated into good hand hygiene practices
such as avoiding artificial nails. In contrast, only 40% of HCWs identified the correct
duration of washing, even though 60% professed familiarity with hand hygiene
recommendations. This finding echoes results by Kennedy et al in neonatal intensive care
units, where only 30% of HCWs were able to identify correct duration for hand hygiene.5
Knowledge was also lacking in staff's ability to identify appropriate recommendations
regarding use of alcohol-based hand gels.

Our results indicate some differences in practices by occupational category. Nurses' aides
washed their hands significantly more than RN/NP and LPN. In nursing homes, nurses'
aides assume the role of frontline personnel with most contact with nursing home residents,
including assistance with toileting, grooming, and assistance with meals, all of which require
increased vigilance regarding hand hygiene.6

Although our survey is based on a validated scale, it was obtained by self-report, and we
were unable to conduct observations of HCWs directly performing hand hygiene. In
addition, home participation was voluntary, and, therefore, selection bias may have
occurred. This bias could lead to greater self-selection of subjects who are more concerned
with infection control procedures, and, therefore, we may have overestimated knowledge
among nursing home staff. Notwithstanding, our excellent response rate from a diverse
number of nursing homes enhances the generalizability of our results.

In conclusion, positive perceptions and beliefs regarding effectiveness of infection control in
nursing homes was a determinant of reporting appropriate glove use and fingernail
characteristics, respectively, among HCWs. We also identified the need to expand infection
control training to incorporate specific recommendations and routine update of guidelines.
Further research on hand hygiene intervention programs including specific targeted
educational in-services should be conducted in the nursing home setting.
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Fig 1.
Response to beliefs, knowledge and reported practices. This Fig shows the percent of
participants (N = 330) responding yes or no to questions regarding beliefs, knowledge, and
practices related to hand hygiene and infection control.
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