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The Nose Knows Not: Poor
Predictive Value of Stool
Sample Odor for Detection of
Clostridium difficile

TOTHEEDITOR—Clostridiumdifficile infec-
tion (CDI) is a nosocomial infection that
poses a challenge to infection control pro-
cedures, often from delays in testing [1].
A nurse-driven protocol may result in
earlier identification and isolation of in-
fected patients, leading to decreased
transmission. It is a common “urban
legend” among nursing staff that they
can identify patients with CDI by the
odor of their stool alone. Based on
studies that used gas chromatography,
this is biologically plausible—in 2004,
Probert et al demonstrated the presence
of unique volatile organic compounds
(VOCs) in stool from patients with
CDI [2]. Similarly, Garner et al demon-
strated in 2007 that derived discriminant
scores from VOC data had 100% predic-
tive accuracy in distinguishing stool

from patients who were asymptomatic,
had ulcerative colitis, had Campylobacter
jejuni infection, or had CDI [3].
In 2002, Johansen et al found that

nurses on the wards were 84% sensitive
and 77% specific in diagnosing CDI by
stool odor [4]. Similarly, in 2007 Bur-
dette et al found that nurses were 55%
sensitive and 83% specific in diagnosing
CDI [5]. A limitation of both studies, as
pointed out in an accompanying com-
mentary [6], is that the nurses were not
blinded to any patient characteristics.
Thus, one could not conclude that stool
odor was the sole factor informing their
assessments. We hypothesized that
nurses can detect the presence of C. dif-
ficile in stool by odor alone in a con-
trolled, laboratory setting.
Nurses were recruited from inpatient

wards at our hospital. Our microbiology
laboratory randomly set aside 5 positive
and 5 negative stool samples based on
results from 2-step testing (glutamate

dehydrogenase/toxin enzyme immuno-
assay followed by polymerase chain reac-
tion for discordant results) for C.
difficile toxin (CDTOX) from patients
with liquid stool. We asked nurses about
their work experience and whether they
believed they could detect C. difficile by
odor. They were instructed to sniff each
sample and record whether CDTOX
positive stool was present. Fisher exact
and Mann-Whitney tests were used to
assess statistical significance.

Eighteen nurses participated. Experi-
ence ranged from 1 to 30 years (8 with
>10 years of experience). Eleven felt
confident in their sniffing ability (61%).
The median percentage correct was 45%
(range, 40%–80%). CDTOX-positive
samples elicited a lower percentage of
correct answers than CDTOX-negative
samples (Figure 1A; median, 31% vs
74%; P = .0119). No single individual
performed better than chance (mean
sensitivity/specificity = 0.26/0.69). Those

Figure 1. The percentage of correct responses, based on smell, regarding the presence of toxigenic Clostridium difficile in stool depending on sample
type (A), confidence level (B ), and experience (C ); lines are at the median and interquartile range. Abbreviation: CDI, Clostridium difficile infection.
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with confidence in sniffing did not
perform better than others (Figure 1B;
median, 40% vs 50%; P = .2471) and
more experienced nurses were no differ-
ent from less experienced nurses
(Figure 1C; both 45%; P = .8887).

In this controlled laboratory setting,
our nurses were unable to identify stool
samples with C. difficile by odor, but
CDTOX-negative samples elicited more
correct answers than CDTOX-positive
samples. More experience with nursing
and confidence in sniffing ability did not
improve performance. It is likely that our
findings differ from prior studies owing
to their inadequate blinding of nurses to
patient and stool characteristics.
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