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Article-at-a-Glance
Background—Contact with health care workers may be an important means of infection
transmission between patients, yet little is known about patterns of patient contact with staff and
visitors in hospitals. In a cross-sectional study, the frequency, type, and duration of contacts made
by health care workers, other hospital staff, and visitors to patients in acute care settings were
documented.

Methods—Patients were observed in seven units of three academic hospitals, with recording of
each occurrence of someone’s entry into the patient’s room. The health care worker’s role, the
duration of the visit, and the highest level of patient contact made were noted. Staff were also
surveyed to determine their perception of how many patients per hour they come into contact with,
how long they spend with patients, and the level of patient contact that occurs.

Findings—Hourly room entries ranged from 0 to 28 per patient (median, 5.5), and patients
received visits from 0 to 18 different persons per hour (median, 3.5). Nurses made the most visits
(45%), followed by personal visitors (23%), medical staff (17%), nonclinical staff (7%), and other
clinical staff (4%). Visits lasted 1 to 124 minutes (median, 3 minutes for all groups). Persons
entering patients’ rooms touched nothing inside the room, only the environment, the patient’s
intact skin, or the patient’s blood/body fluids 22%, 33%, 27%, and 18% of the time, respectively.
Medical staff estimated visiting an average of 2.8 different patients per hour (range, 0.5–7.0), and
nursing staff estimated visiting an average of 4.5 different patients per hour (range, 0.5–18.0).

Conclusions—Examining patterns of patient contact may improve understanding of
transmission dynamics in hospitals. New transmission models should consider the roles of health
care workers beyond patients’ assigned nurses and physicians.

Health care–associated infections (HAIs) cause nearly 100,000 deaths and cost more than 24
billion dollars annually in the United States.1,2 Reducing HAIs, particularly those caused by

Copyright 2013 © The Joint Commission

Please address correspondence to Bevin Cohen, BAC2116@columbia.edu.

NIH Public Access
Author Manuscript
Jt Comm J Qual Patient Saf. Author manuscript; available in PMC 2012 December 27.

Published in final edited form as:
Jt Comm J Qual Patient Saf. 2012 December ; 38(12): 560–565.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



multidrug-resistant organisms, is a major component of The Joint Commission’s National
Patient Safety Goals.3*

Although many HAIs originate from patients’ own flora, some are acquired via horizontal
transmission.4 Thus, unlike adverse events that are isolated to single patients, HAIs can have
significant impacts at the hospital level.5 Direct and indirect contact with health care
workers (HCWs) may be an important means of exposure to pathogens that cause HAIs.6 A
2005 review found that HCWs were the source of infection in 10% of outbreaks.7 HCWs
care for many patients simultaneously and may serve as vectors in HAI transmission
between patients.8 Patients have contact with many different HCWs, but limited information
exists about how often, by whom, and to what degree patients are touched. A study
conducted in a neonatal ICU suggests that nurses make more than half of all patient contacts
and are most likely to touch patients’ skin and body fluids.9 However, this study did not
assess whether most contacts were made by patients’ assigned nurses versus other nurses on
the unit, and the patterns of patient contact observed may not be generalizable to other
patient populations or care settings.9 Other studies have focused on the frequency and
duration of patient contact but did not measure the number of different HCWs who visit
patients’ rooms.10,11

Understanding patterns of patient contact has important implications, not only for infection
prevention, but for other measures of quality and safety such as patient falls. The purpose of
this study was to determine the frequency, type, and duration of contacts made by different
HCWs, other hospital staff, and visitors to patients in acute care settings using direct
observation and a survey of medical and nursing staff.

Methods
Sample and Setting

Observations were conducted from June through August 2010 in seven inpatient units within
three hospitals of an academic medical center in New York City, as follows:

■ A medical ICU, surgical ICU, and general medical/surgical unit of a 692-bed
adult tertiary care hospital

■ A medical/surgical ICU and general medical/surgical unit of a 283-bed pediatric
acute care hospital

■ A medical/surgical ICU and general medical/surgical unit of a 221-bed
community hospital

Procedure
Observational Study—Study procedures were approved by the Columbia University
Medical Center Institutional Review Board. Seven observers who were not staff members on
any of the observed units were trained by study investigators. During a one-hour training
period, study investigators and observers collected data on the same patient and then
compared findings to ensure > 95% agreement. Any discordant data were discussed until
consensus was reached. Each observer conducted 20 hours of observations between the
hours of 5:00 A.M. and 8:00 P.M. in one of the seven units. Observers selected at least two
patients whose rooms could be viewed clearly and simultaneously. Using a standardized

*NPSG.07.03.01. Implement evidence-based practices to prevent health care–associated infections due to multidrug-resistant
organisms in acute care hospitals. Note: This requirement applies to, but is not limited to, epidemiologically important organisms such
as methicillin-resistant Staphylococcus aureus (MRSA), Clostridium difficile (CDI), vancomycin-resistant enterococci (VRE), and
multidrug-resistant gram-negative bacteria.
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form, for each patient, observers recorded the date, start, and end time of observation period;
unit, room, and bed numbers; and isolation status. Each time someone entered an observed
patient’s room (or, in the case of shared rooms, a patient’s area, as indicated by curtain
dividers) the observer recorded the person’s role in patient care, times of room entry and
exit, and highest level of contact made in the room (touched nothing, touched patient’s
environment only, touched patient’s intact skin only, touched patient’s blood or body fluids,
or unknown). If contact with blood or body fluids was made, observers also recorded
whether gloves were worn.

Observers classified each person entering a patient’s room into one of the following seven
roles in patient care:

1. Nursing staff, which included the primary nurse assigned for that shift, as well as
other nursing staff, which included nurse practitioners, registered nurses, licensed
practical nurses, and nursing assistants

2. Medical staff, including physicians, physician assistants, and medical students

3. Other clinical staff, including physical therapists, respiratory therapists, and
radiology and laboratory technicians

4. Nonclinical staff, including food services, housekeeping, and transportation

5. Personal visitors

6. Other

7. Unknown

Minutes were the smallest unit of time recorded, thus visits < 1 minute were recorded as
having lasted 1 minute. If anyone was in the room when the observation period began, entry
time was recorded as unknown; if anyone remained in the room at the end of the observation
period, exit time was unknown. If someone entered a patient’s room multiple times during
an observation period, observers marked their contacts to indicate that they were made by
the same person.

Survey—Anonymous surveys were administered to a convenience sample of medical and
nursing staff in each of the seven observed units while the observations were ongoing.
Observers approached medical or nursing staff present on the unit at the time of observation
and invited them to participate in the survey, regardless of whether or not they were
observed entering or exiting a patient’s room. Respondents indicated their discipline
(medicine or nursing) and estimated the average number of times per hour they entered
patient-occupied rooms, the average number of different patients they contacted per hour,
the proportion of their patient visits that lasted ≤ 1 minute, 2–5 minutes, 6–15 minutes, and ≥
15 minutes, and the proportion of their patient visits in which the highest level of contact
was nothing in the room, patient’s environment only, patient’s intact skin only, and patient’s
blood or body fluids.

Data Analysis
Length of visit was calculated for each observed room entry. For observations in which
room entry and/or exit time was not observed, the start and/or end times of the observation
period were used to determine the minimum duration. The median and range of visit lengths
were calculated overall and stratified to assess differences between pediatric and adult
patients, isolated and nonisolated patients, patients in ICUs and patients in general medical/
surgical units, and care role of visitor. Total visits made by hospital staff or personal visitors
were calculated as a rate per hour for each patient and observation period. The number of
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different people entering a patient’s room per hour during each observation period was also
determined. Statistical analyses were not performed because it is likely that some patients
were observed during multiple sessions; thus observations may not have been independently
sampled and statistical tests of independence and equality of means are not appropriate.

Results
Observational Study

Room Entries—A total of 3,250 room entries were recorded during 491.4 patient-hours of
observation. Seventy-five percent of observations were conducted on pediatric patients, 41%
were conducted on patients in ICUs, and 46% were conducted on patients with isolation
precautions (Table 1, above). Patients were visited by 0–28 persons/hour (median, 5.5).
There was little difference in visit frequency by isolation status or unit type, but pediatric
patients experienced more visits per hour than did adult patients (median, 8.5 versus 5.0).

Health Care Worker Roles—As shown in Table 2 (page 563), the majority of visits were
made by nursing staff (45%), followed by personal visitors (23%), medical staff (17%),
nonclinical staff (8%), and other clinical staff (4%); patient care roles could not be
determined for 3% of the visits. Only 836 (57%) of the 1,462 nursing staff visits were made
by the patient’s primary nurse. Median visit length was similar for all HCWs and nonclinical
staff but longer for personal visitors (2–3 minutes versus 14 minutes, respectively).
Although at least half of the HCW visits were ≤ 3 minutes, some lasted at least 120 minutes
for nursing staff, 72 minutes for medical staff, 45 minutes for other clinical staff, and 65
minutes for nonclinical staff (Table 2).

Contacts—It was common for hospital staff and visitors to enter patients’ rooms but not
touch anything while inside: 21.6% of visits involved no physical contact with patients or
their environments. However, these visits tended to be shorter visits (median length, 1
minute). Contact with patient environment only was the most common level of touch (33.5%
of visits), followed by patient’s intact skin (27.1%) and patient’s blood or body fluids
(17.8%). Figure 1 (page 564) shows the percentage of visits achieving each maximum level
of touch by care role. While 94% of nursing staff, 96% of medical staff, and 97% of other
clinical staff wore gloves while touching blood or body fluids, only 33% of personal visitors
did. Glove use during blood/body fluid contact was more common for isolated patients
(Table 3, page 565).

Survey
Seventeen medical and 41 nursing staff completed the survey. Medical staff estimated
visiting an average of 2.8 different patients per hour (range, 0.5–7.0), and nursing staff
estimated visiting an average of 4.5 different patients per hour (range, 0.5–18.0). The
medical and nursing staff who responded to the survey reported spending more time with
patients during each encounter in comparison with the length of patient encounters observed
in this study. Nursing and medical staff reported that only 10% (median) of their patient
encounters lasted ≤ 1 minute, but 38% and 28% of the observed contacts were this short,
respectively. Similarly, only 6% of observed visits were ≥ 15 minutes, while medical and
nursing staff estimated that 20% and 10% of their visits were this long, respectively. When
asked what proportion of their patient visits involved touching nothing in the room, the
environment only, the patient’s intact skin only, and blood/body fluids, the median reported
percentages were 5%, 20%, 30%, and 30%, respectively, for nursing staff and 20%, 15%,
40%, and 5%, respectively, for medical staff.
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Discussion
The high frequency of patient contact observed in this study is encouraging for many
measures of care quality and patient safety. The parity observed between isolated and
nonisolated patents is particularly encouraging; previous studies indicated that isolated
patients may be visited half as many times as nonisolated patients in the same unit.10,11

Frequent contact with HCWs can help to ensure timely identification of patient needs such
as pain management, prevent adverse events such as falls, and improve overall patient
satisfaction and emotional health during the hospital stay.12,13 Despite these benefits,
frequent contact with HCWs and personal visitors may also increase patients’ risks of
acquiring HAIs.

Recent studies have demonstrated a variety of opportunities whereby infectious organisms
might be transferred from patients to HCWs or from HCWs to patients during routine care.
One study showed that HCWs who touched body sites or bedside equipment contaminated
with vancomycin-resistant enterococci (VRE) transferred the bacteria to more than 10% of
previously VRE–negative sites that they subsequently touched.14 Another study of 13
patients with VRE stool colonization showed that either the bedrails or the bedside tables of
12 patients (92%) were contaminated with VRE, and HCWs’ gloves became contaminated
after contacts with these surfaces for 6 of the patients (46%).15

Despite the fact that many hospitals implement isolation precautions for patients known to
be infected or colonized with epidemiologically significant pathogens, institutions remain
vulnerable to outbreaks for several reasons. First, the use of barrier precautions does not
preclude the possibility of HCW– mediated transfer of organisms between patients; even if
gloves and gowns are worn, HCWs’ hands can be contaminated during patient contact,
while removing protective equipment after patient contact, or during contact with the
patient’s environment after removing protective equipment.16,17 A second concern is that
HCWs can come into contact with epidemiologically important organisms while caring for
patients who are not isolated. For example, routine cleaning procedures may not completely
decontaminate rooms between patients, so organisms harbored by previous occupants can
remain in the environment after they have been discharged.18 It is also common for there to
be a lag of up to several days between the time that an infection begins in a patient and the
time that the infection is recognized and isolation precautions are implemented by the care
team. Low compliance with recommendations to perform hand hygiene before and after all
patient contacts, regardless of isolation status or glove use, is common and heightens the
chances that pathogens will travel between patients’ rooms.19

Prolonged contact with health care environments is a known risk factor for acquisition of
HAIs, but the factors that drive this phenomenon are not well understood.20,21 Confounding
by health status may account for some of the observed relationship between length of
hospital stay and risk of infection (that is, those who are sicker tend to stay longer and also
have more independent risk factors for acquiring an infection), but this explanation does not
account for the entirety of the association. One possibility is that there is a fixed risk
associated with each HCW contact, and these risks accumulate additively during the course
of a hospital stay. Quantifying and describing patient contacts may be essential for modeling
the relationship between length of hospital stay and risk of infection. For example, this study
suggests that modeling patient-to-patient transmission using only assigned nurses or
physicians as vectors may be insufficient because nearly half of all nursing visits were made
by nurses other than the patient’s primary nurse, and less than a quarter of all hospital staff
visits were made by physicians.
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The findings of this study highlight some important and underappreciated phenomena
regarding possible routes of infection transmission in acute care facilities. A recent article by
Schweon and Kirk22 illuminates the lack of recommendations for patient hand hygiene in
long term care settings, where patient- to-patient interaction can be an important means of
infection transmission. Our observations suggest that this may be an important gap in acute
care settings, as well. Although our observers did not systematically record patient-to-patient
contacts, there were many instances in which physical contact among patients occurred.
Ambulatory patients visited one another’s rooms, sat on each other’s beds and chairs, and
exchanged physical contact in common areas. The possible role of personal visitors in
infection transmission may also be overlooked. Our observers noted many instances in
which a patient’s personal visitor kissed, hugged, or assisted the patient’s roommate with
walking, feeding, or some other activity. Visitors of isolated patients in single rooms may
not don protective equipment appropriately or may fail to remove it when they leave patient
rooms to visit common areas.23 In fact, the pediatric hospital observed in this study does not
require the use of protective equipment such as gloves and gowns for visitors of isolated
patients because use of these items may have a negative psychological impact on
hospitalized children and interfere with routine family structure. This policy accounts for the
low levels of glove use during blood and body fluid contacts made by visitors (Table 3).
Visitor glove use during blood and body fluid contact with adult patients was 80%. Another
notable piece of information provided by this study is the difference between HCWs’
perceived patterns of care and observed patterns of care. It has been hypothesized that
HCWs may not perform hand hygiene before patient contact when they do not intend to
touch the patient or environment while in the room. For this reason, infection prevention
leadership often encourages hand hygiene before all patient room entries under the
assumption that the need for direct patient contact may arise suddenly and unexpectedly. In
this study, the percentage of patient encounters in which neither the patient nor his or her
surroundings were touched was actually observed to be much higher than perceived by
HCWs (16% versus 5% for nursing staff and 38% versus 20% for medical staff ). Thus, the
mere act of entering a patient’s room does not always represent an indication to perform
hand hygiene as defined by the World Health Organization. 24 Patients in this study were
visited up to 28 times by as many as 18 different people per hour.

Limitations
This study had several limitations common to observational research, and our team made
efforts to reduce bias when feasible. It is possible that observers were unable to accurately
determine the level of patient contact or caregiver role for all patient encounters from their
vantage points, although observers recorded any data point on which they were not fully
confident as “missing” and clarified HCWs’ roles in patient care (for example, confirming
whether someone was a nurse versus a respiratory therapist) by asking the caregivers
directly. The convenience sample design resulted in the underrepresentation of early
morning, late evening, and weekend hours, which could have biased the results if the
volume or nature of patient contact differs by time of day or day of week. Moreover, we did
not sample any overnight hours (between 8:00 P.M. and 5:00 A.M), so these results may not be
representative of patient contacts averaged throughout a 24-hour hospital stay. This study
also did not distinguish between various ranks and responsibilities of personnel within care
roles, which may limit the utility of these data for fully understanding patterns of care in
various types of nursing units. For example, registered nurses are usually assigned to
provide care to two or more specific patients, depending on acuity, while nursing assistants
might attend to all patients on the unit. Similarly, attending physicians and medical residents
will likely differ in the level and type of contact they have with patients. Still, these data
serve as a substitute for more in-depth observations in which HCWs are followed and all of
their activities are recorded; such studies are logistically challenging and costly.
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Characterizing the activities of floating staff, who could potentially introduce pathogens
present in one unit to other units, may be fundamentally important for tracking infections at
the facility level. It is likely that some of the staff observed in this study were float staff, but
this was not tracked because of the anonymous nature of the observations.

The number of medical and nursing staff recruited to complete the questionnaire on
perceived patient contacts was low because participation was limited to staff present on the
unit during the times of observation. The inclusion criteria for survey completion also limit
the generalizability of the findings because staff on services that round on multiple nursing
units may experience very different patterns of care. Another limitation of the survey was
that participation was voluntary, and respondents may have differed from nonrespondents in
their perceived patterns of care.

Conclusions
Given the importance of frequent HCW–patient interaction for ensuring safe, quality care,
limiting contacts is certainly not in the best interest of the patient or care team. Studying
patterns of contact, however, can potentially improve understanding of how transmission
occurs and play an important role in efforts to mitigate infection risk by changing work-flow
patterns to reduce opportunities for transmission, emphasizing the importance of compliance
with standard precautions and isolation precautions, and informing structural and staffing
architecture in hospital wards.
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Figure 1.
Contact with patient environment only was the most common level of touch (33.5% of
visits), followed by patient’s intact skin (27.1%) and patient’s blood or body fluids (17.8%).
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Table 2

Minutes Spent in Patients’ Rooms During Eeach Observed Entry

Care Role N (%) of Total Entries Median (Range)

Nursing staff* 1,462 (45) 2 (1–120)

Medical staff† 558 (17) 3 (1–72)

Other clinical staff‡ 140 (4) 3 (1–45)

Nonclinical staff§ 245 (8) 3 (1–65)

Personal visitors 741 (23) 14 (1–124)

All groups∥ 3,250 (100) 3 (1–124)

*
Includes nurse practitioners, registered nurses, licensed practical nurses, and nursing assistants.

†
Includes physicians, physician assistants, and medical students.

‡
Includes physical therapists, respiratory therapists, radiology technicians, and laboratory technicians.

§
Includes dietary/food service staff, housekeeping staff, and patient transportation staff.

∥
Total includes room entries by people whose role could not be determined.
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Table 3

Percentage of Contacts Made with Gloves While Touching Blood or Body Fluids of Isolated Versus
Nonisolated Patients*

Role in Patient Care† Patients Not on Contact Isolation‡ Patients on Contact Isolation

Nursing staff§ 88 (144/164) 99 (250/253)

Medical staff∥ 95 (38/40) 100 (16/16)

Other clinical staff# 95 (18/19) 100 (17/17)

Personal visitors 7 (2/28) 67 (14/21)

*
Data are % of blood or body fluid contacts made with gloves (gloved blood or body fluid contacts/total blood or body fluid contacts).

†
Nonclinical staff made no blood/body fluid-level patient contacts.

‡
Includes patients on airborne and droplet precautions.

§
Includes nurse practitioners, registered nurses, licensed practical nurses, and nursing assistants.

∥
Includes physicians, physician assistants, and medical students.

#
Includes physical therapists, respiratory therapists, radiology technicians, and laboratory technicians.
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