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ance with the recommendations concerning isolation pre-
caution practices.1 The main issues are physicians writing
the order for isolation, appropriate placement of patients,
protective equipment availability, and notification of MRB
status in cases of transfer between units. The absence of a
written order and of a record of this order in the nursing
chart were associated with poor compliance in isolation
precaution practices. Not all MRB patients were in private
rooms, which is an element of all recommendations world-
wide2 to prevent dissemination of infection. Appropriate
patient placement was strongly associated with the exis-
tence of a physician order in writing. Signs indicating isola-
tion precautions often were placed on the door of the
patients’ rooms; this measure is not in the Centers for
Disease Control and Prevention guidelines for isolation
precautions in hospitals2 but might be important to remind
everyone entering the room of an MRB patient to take pre-
cautions. The missed handwashing opportunities observed
may have been due to insufficient personnel and therefore
limited time available for patient care. 

Compliance with isolation precautions was better in
ICUs than in the other care units. The staff of ICUs appeared
more concerned about infection control practices than the
staff of other care units, possibly because infections with
MRB are more frequent and severe in these units than in
others.4 Registered nurses were more compliant with con-
tact precautions than physicians and care assistants. This
may be due to their having better education and training in
contact precautions than other hospital staff; during their
studies, physicians focus on intellectual aspects of medicine.5
Some studies6,7 have shown that the knowledge of care-
givers concerning MRB control often is poor. 

Our study had some limitations. First, it included far
fewer physicians than nurses, but the number corresponds
to the proportion of physicians in the hospital, and physi-
cians are less frequently present in patients’ room than
nurses. Thus, the distribution of physicians and nurses
observed may reflect the risk of transmitting MRB by not
complying with contact precautions. Second, observation
perturbs practices. However, our method was the only sim-
ple way to assess a large number of caregivers and care
units. Furthermore, nurses from the care unit who were
members of the CLLIN in charge of this part of survey and
care practices might be less affected by the presence of a
well-known person than an unknown observer. Finally, a
few caregivers may have been observed several times.
However the circumstances of observation were different
in each case. 

Improving compliance of physicians and care assis-
tants with isolation precaution practices is important.
These results were communicated to all caregivers, and we
wrote a booklet concerning precautions recommended for
MRB patients, specifically aimed at the physicians of our
hospital. This survey will be continued to evaluate the
impact of these measures.
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New-Onset Rhinitis Symptoms Among
Hospitalized Patients: Are Flowers a
Culprit?

Farrin A. Manian, MD, MPH

ABSTRACT
New-onset rhinitis symptoms following admission to the

hospital were reported by 12.7% of surveyed patients. Presence of
flower arrangements in the proximity of patients’ beds was highly
associated with the development of new rhinitis (odds ratio, 9.7;
95% confidence interval, 4.3-21.7), or what may be more aptly
referred to as “florocomial” rhinitis (Infect Control Hosp Epidemiol
2001;22:111-113).

Rhinitis, or inflammation of the membranes lining the
nose, is a common affliction with many widely-accepted
causes, including allergic, infectious, occupational, hor-
monal, drug-induced, and food-related.1 To the best of my
knowledge, development of rhinitis following admission to
the hospital has not been studied systematically. The
present study was performed to evaluate the frequency of
new-onset rhinitis symptoms ([NORS] defined as the devel-
opment of clear rhinorrhea or postnasal drip following
admission) in a select sample of hospitalized patients and to
explore the association of such rhinitis with several vari-
ables, including the presence of floral arrangements in
patients’ rooms. 
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METHODS

As part of the hospital epidemiology quality-
improvement activities at a tertiary-care medical center,
all patients seen by the author in consultation for evalua-
tion and management of infectious diseases from October
1998 through June 1999 were considered for the survey.
In the course of their routine medical evaluation, patients
were asked about their history of “seasonal allergy,”
defined as allergy (with or without skin testing) to pollen,
flowers, or having “hay fever.” Treatment (or lack thereof)
with H1 antihistaminic agents or nasal or systemic corti-
costeroids (equivalent to 10 mg/d of prednisone or
greater) up to 48 hours prior to the initial interview also
was noted. Patients hospitalized for less than 24 hours car-
rying the diagnosis of sinusitis at the time of admission
and those on mechanical ventilation or with nasogastric
tubes were excluded from the survey. At the time of the
initial medical interview, all evaluable patients were asked
about NORS following admission to the hospital. The
presence or absence of at least one fresh flower arrange-
ment in the immediate proximity of the patient’s bed (usu-
ally within 3 to 4 ft) also was noted; originally dried or arti-
ficial flower arrangements and nonflowering green plants
were not considered fresh flowers. No patient was includ-
ed in the study more than once. 

Statistical Analysis 
Chi-square and Fisher’s Exact tests were used for

comparison of categorical data. Multivariate analysis was
performed by the use of stepwise logistic regression,
including in the model variables associated with NORS at
P<.2 level. Student’s t test was used for comparison of
continuous data. A P<.05 was considered statistically sig-
nificant. Statistica (StatSoft, Tulsa, OK) and InStat
(GraphPad, San Diego, CA) software were used for data
analysis.

RESULTS

Of 457 potentially evaluable unique patients, 61 gave a
history of rhinitis symptoms at the time of admission, 8 had
mental status changes confounding the reliability of their
medical history, and 1 was inadvertently not asked about
NORS, leaving a total of 387 ultimately evaluable patients.
The median age of evaluable patients was 56 (range, 16-95;
mean, 54) years; 205 (53%) were male. The median days of
hospitalization prior to the initial interview was 4 (range, 1-
120; mean, 7.2) days. The presence or absence of one or
more floral arrangements was noted in the immediate prox-
imity of the patient’s hospital bed in 140 (36%) cases (mean,
2.0 flower arrangements; range, 1-12). Female patients
were significantly more likely to have at least one floral
arrangement in the proximity of their beds, compared to
male patients: 93 (51%) of 182 female patients versus 45
(22%) of 205 male patients, respectively (chi-square,
P<.0001, odds ratio [OR], 3.7; 95% confidence interval
[CI95], 2.4-5.7).

At the time of the initial interview, 49 patients (12.7%)
reported NORS symptoms following admission to the hos-
pital. There was no statistically significant difference in age
(mean, 55.4 years in NORS patients vs 54 years in non-
NORS patients, P=.6) or the number of hospital days prior
to patient interview (mean, 7.6 days vs 7.1 days for those
with or without NORS, respectively; P=.82). Univariate sta-
tistical analysis revealed a significant association between
NORS and female gender and the presence of one or more
flower arrangements in the proximity of patient’s bed; prior
history of seasonal allergy and concurrent antihistamine or
corticosteroid use were not significantly associated with
NORS in this analysis (Table 1). Multivariate logistic-
regression analysis, including in the model variables asso-
ciated with NORS at P<.2 level, revealed that presence of
flowers, seasonal allergy history, and lack of antihistamine
or corticosteroid use were associated independently with

TABLE 1
UNIVARIATE ANALYSIS OF THE FREQUENCY OF NEW-ONSET RHINITIS SYMPTOMS AMONG 387 HOSPITALIZED PATIENTS BY

VARIOUS ATTRIBUTES

Proportion (%)
Attribute No. With Rhinitis/Total (%) P OR (CI95)

Gender .01 2.4 (1.3-4.4)
Female 32/182 (17.6)
Male 17/205 (8.3)

Fresh flowers <.0001 10.6 (4.9-22.6)
Present 40/140 (28.6)
Absent 9/247 (3.6)

Seasonal allergy .11 1.7 (0.9-3.1)
Present 20/116 (17.2)
Absent 29/269 (10.8)

Antihistamine or corticosteroid use .15 2.0 (0.8-5.3)
Present 5/70 (7.1)
Absent 41/306 (13.4)

Abbreviations: CI95, 95% confidence interval; OR, odds ratio.
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the development of NORS (Table 2). The presence of flow-
ers in the proximity of patients’ beds was highly associated
with NORS (OR, 9.7; CI95, 4.3-21.7; P<.0001). Of 27 patients
with history of seasonal allergy who had not been taking
any antihistamines or corticosteroids and who were noted
to have fresh flowers in the proximity of their beds, 16
(59.3%) reported NORS, compared with 5 (3.7%) of 136
patients who gave no history of seasonal allergy, had not
been receiving antihistamine or corticosteroid therapy, and
had no flowers in the proximity of their beds (OR, 38.1;
CI95, 11.7-123.8; Fisher’s Exact Test; P<.0001).

DISCUSSION

To the best of my knowledge, this is the first reported
study of rhinitis symptoms among hospitalized patients.
The results of this cross-sectional study suggest that NORS
is not uncommon among hospitalized patients and that the
presence of flower arrangements in the proximity of
patients’ beds—and to a lesser extent, lack of antihistamines
or corticosteroid therapy and prior history of seasonal
allergy—may play an important role. Possible explanations
for the development of such “florocomial” rhinitis among
hospitalized patients include the often close (sometimes
within 1 to 2 ft of the head of the patient) and constant (often
24 h/d) exposure to pollen from flower arrangements next
to the patient’s bed, a situation that is rather unique to the
stay in a hospital room. Although no attempt was made to
assess the cost of NORS in hospitalized patients, the mor-
bidity and cost associated with allergic rhinitis in the gener-
al population is thought to be substantial.1

Several limitations of this study are worthy of discus-
sion. First, only patients personally seen by the author for
infectious disease consultation were surveyed; therefore,
the generalizability of the study findings to other hospital-
ized patients cannot necessarily be assumed. Second, no
attempt was made to verify objectively or to quantify the
severity of NORS, although it is interesting to note that
many patients freely complained about NORS even before
being asked about it. Third, the time period (days vs hours)
that the flower arrangements had been present prior to the
initial patient interview was not known. Fourth, because
this was not a longitudinal study, it is possible that the true
incidence of NORS during patients’ hospital stay actually

was higher. Last, it is likely that factors other than flower
arrangements in the proximity of the patients’ bed con-
tributed to the development of NORS (eg, mold, dust, latex
powder, and other potential allergens in the hospital envi-
ronment), as supported by the finding of independent asso-
ciations between NORS, lack of use of antihistamines or
corticosteroids, and patient-reported history of seasonal
allergy. Further studies are needed to better evaluate the
full extent and potential causes of NORS in hospitalized
patients. Until then, patients and physicians may not need
to look much further than the fresh flowers in patients’
rooms for the cause of NORS. A simple intervention such
as removal of fresh flowers from patient’s immediate hospi-
tal environment may be all that is needed to alleviate “floro-
comial” rhinitis. 
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Hepatitis B Prevention Strategies Among
Pediatric Hemodialysis Centers

Michelle Toma, MD; Malliswari Challapalli, MD

ABSTRACT
We surveyed pediatric hemodialysis centers (PHDCs) con-

cerning their hepatitis B virus (HBV) prevention strategies. One
hundred thirty-one patients were being dialyzed in these PHDCs in
December 1996. Although all centers immunized HBV-susceptible
hemodialysis patients and had infection control policies to curtail
the spread of HBV infection, most centers were not in compliance
with all of the Centers for Disease Control and Prevention recom-
mendations for isolating hepatitis B surface antigen-positive
patients (Infect Control Hosp Epidemiol 2001;22:113-115).

Investigations of recent outbreaks of hepatitis B virus
(HBV) infection among adult hemodialysis (HD) patients
revealed noncompliance with recommended infection con-
trol practices for preventing the transmission of HBV and
low vaccination coverage among hepatitis B-susceptible
HD patients.1 These reports prompted us to survey pedi-
atric HD centers (PHDCs) concerning their current hepati-
tis B infection prevention strategies.

METHODS

We mailed a questionnaire to 45 PHDCs in the United
States (mostly associated with children’s hospitals) in
November 1996 and requested that they report the age and
number of patients who were undergoing HD at their cen-
ters; whether hepatitis B immune status was determined
routinely on all patients on admission to PHDC; and their

TABLE 2
MULTIVARIATE LOGISTIC REGRESSION ANALYSIS OF THE

ASSOCIATION OF VARIOUS ATTRIBUTES WITH NEW-ONSET

RHINITIS AMONG 387 HOSPITALIZED PATIENTS

Attribute P OR (CI95)

Fresh flowers .0001 9.7 (4.3-21.7)
Seasonal allergy .01 2.5 (1.2-5.1)
Lack of antihistamine or 

corticosteroid use .03 3.2 (1.1-9.2)
Female gender .4 1.4 (0.7-2.8)

Abbreviations: CI95, 95% confidence interval; OR, odds ratio.


