Richard Platt, MD, MS

Confound It!

What eludes some, confuses others, and amazes most of
the rest of us? Itis “confounding,” a phenomenon that lies
at the root of many apparent paradoxes. Example: |
drove a visiting statistician to the airport one day. He
proposed not to need a seat belt because the majority of
traffic injuries occur within a few miles of one’s home, and
his home was hundreds of miles away. It was bad humor,
but a useful illustration of confounding and how failure to
attend to it can have fatal consequences. Danger on the
road is not, of course, related to distance from home
nearly as much as it is related to time on the road. But
because most driving is done near home, one must adjust
for driving time, or else. Boston drivers being what they
are, local residents might insist he was at greater risk here,
but that’s a different matter.

Closer to home, professionally speaking, an awareness
of confounding is the third stage in a hospital staff’s
epidemiologic coming of age. The first is acknowledging
that there actually have been more than two infections in
the hospital during the last five years; the second is realiz-
ing that it’s important to know both the number of infec-
tions and the number of patients at risk. Anyone who has
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had the temerity (and the surveillance system) to show
conclusively that a particular hospital, service, ward, or
surgeon has a higher infection rate than a particular
counterpart has surely been informed that such dif-
ferences are not surprising because people with good
numbers avoid taking care of patients with really tough,
infection-prone problems. It’s such an appealing explana-
tion that the respondent sometimes keeps going. “In fact,
our (my) patients would have lots more infections if we (1)
didn’t do such a good job.”

What to do? The most important thing is to understand
confounding well enough to know when and when not to
worry about it.* Some basic rules are helpful. For
instance, one can’t just invoke confounding without pro-
posing what the confounder might be. And the groups
being compared must be different in the proportion of
patients that have the proposed confounder. And the
putative confounder has to push the results in the right
direction. (If the group with the lower infection rate has a

*Textbooks of epidemiology contain fine definitions of confounding. The
important issue is that confounding is a distortion of the relation between two
factors because both are related to at least one other factor that hasn’t been taken
into account. Because of confounding, things can appear to be related to one
another when they really aren’t; or they can seem not to be related when they really
are. Confounding isn’t the only cause of biased conclusions from data; mis-
classification and selection biases are other important causes. If you send me a real
life example of confounding in the practice of infection control, I'll try to convince
the editor to publish a selection of the replies.
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lower proportion of clean surgical procedures and a
higher proportion of contaminated ones, then dif-
ferences in wound class can’t be used to explain the dif-
ference in infection rates.)

It’s also important to identify bona fide risk factors for
infection (and thus potential confounders) and to adjust
for them when making comparisons. This isn’t always
easy to do, and the infection control community has come
to grips with this slowly. It was an important step to
develop and implement a wound classification system that
separated clean procedures from contaminated ones so
that infection rates could be compared within categories.
It was a substantially more sophisticated and useful step
for the SENIC (Study of the Efficacy of Nosocomial Infec-
tion Control) investigators to extract from a mass of data
four easy-to-measure risk factors for postoperative infec-
tion.! One benefit of that work is that the rest of us can
apply these risk factors and compare our experiences
with more assurance than we did previously. This type of
investigation and analysis improves both our understand-
ing and our practice. We need much more research of this
kind.

Scaling up the infection control research enterprise will
provide many opportunities for identifying risk factors
that can confound our conclusions unless we pay atten-
tion to them, and sometimes for misidentifying them
because of other confounders we don’t know about or
forget to take into account. One of the misses recently
emerged when my colleagues and I looked at risk factors
for catheter-associated urinary tract infection.? One of the
risk factors that had been well established by good pro-
spective surveillance was that catheters were more likely to
become infected if they were inserted by LPNs than by
RNs, and more likely to become infected if inserted by
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nurses than by physicians. That’s the type of risk factor the
infection control community likes to find, because in prin-
ciple, it’s modifiable. It certainly justified putting special
effort into in-service education for nursing personnel.
But thoughtful nurses commented on occasion that it was
an unfair allegation because it fell to nurses almost
exclusively to catheterize female patients, often in less
than ideal circumstances. In short, they proposed the
association was confounded, with nurses catheterizing
patients at higher risk of infection for other reasons.

Our analysis suggests the nurses were right and that the
infection control literature had done them a disservice.
Like others, we found the infection risk was higher for
nurses than for physicians. In fact, our data showed infec-
tion was 3.6 times more likely to occur if a nurse inserted
the catheter than if a physician did. The difference was
highly significant (P <0.0001). But when we adjusted for
other risk factors that contributed independently to risk
of infection, the excess for nurses vanished—completely.
Taken together, the other risk factors (patient’s sex and
others) didn’t just partially account for the difference,
and they didn’t just make an “insignificant” difference.
They explained everything.

What'’s the lesson? Principally, I believe we all need a
pretty good grip on confounding, both intuitively, to keep
us from misdirecting our energies and those of our associ-
ates, and more formally, when we analyze and present the
information we collect.
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