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To investigate the relation between knowledge of universal
precautions and rates of exposure to blood and body fluid
during clinical training, a cohort of 155 students was sur-
veyed following training in universal precautions and 18
months later. A total of 127 students (82%) participated; 58
(46%) experienced at least one exposure during the first clin-
ical training year. Knowledge of universal precautions was in-
versely associated with the frequency of mucous membrane
exposures (p = .001); an apparent “dose-response” effect was
evident (one-way analysis of variance; F = 5.2, p = .007). Stu-
dents are frequently exposed to blood and body fluid during
clinical training. Higher levels of retained knowledge about
universal precautions are associated with a decreased risk of
mucous membrane exposure.
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he Association of American Medical Colleges has rec-
ommended that all medical schools take steps to pro-
tect students from the risks associated with patient care,
including mandatory training in universal precautions.!
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Although universal precautions training programs appear
to improve medical students’ knowledge,? little is known
about whether such knowledge is retained through clini-
cal training. Indeed, several studies have documented in-
adequate knowledge of universal precautions among
graduating senior medical students.? 4 Furthermore, it is
unclear whether knowledge of universal precautions re-
duces rates of hazardous exposure among students.

To investigate these issues, we surveyed a previously
trained cohort of medical and physician assistant (PA)
students at our institution after completion of their first
clinical year.

METHODS
Study Population

All medical and PA students completing their first
year of clinical training in July 1993 were surveyed by
mail. Three serial mailings were performed to improve the
response rate. Eighteen months before the survey, the
same cohort had received didactic and practical training
in universal precautions.® The students’ universal pre-
cautions knowledge had been assessed before and after
these training sessions.®

Study Instrument

Universal precautions knowledge was assessed with
12 true-false questions adapted from the Centers for Dis-
ease Control and Prevention update on universal precau-
tions.® The outcome measures of interest were the num-
ber and type of blood and body fluid exposures
experienced during the previous year.

Students reporting exposure to blood or body fluid
were asked whether the exposure had been reported to
the Student Health Service. Reporting rates were vali-
dated by review of exposure records from all sites provid-
ing exposure management care to the students.

Statistical Methods

Knowledge changes over time were evaluated with a
paired t-test comparing the sum of true-false questions
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answered correctly. Pearson’s x? was used to compare
universal precautions knowledge by blood and body fluid
exposure rate. One-way analysis of variance (ANOVA) was
performed to compare mean rates of exposure to blood
and body fluid by knowledge score. Alpha was set at .05,
and all p-values are two-tailed. All statistics were per-
formed using SPSS for Windows.”

RESULTS

Questionnaires were mailed to all 155 students who
had undergone preclinical universal precautions training
and proceeded directly to clinical training (138 medical
and 17 PA students). Of the 155 questionnaires, 127
(82%) were returned. One hundred twenty-two students
completed and returned both this questionnaire and the
questionnaire administered after universal precautions
training 18 months earlier.

Knowledge of key universal precautions concepts as
measured by 12 true-false questions was high and un-
changed from results obtained immediately after univer-
sal precautions training (mean correct = 92%).

At least one blood or body fluid exposure occurred
during the first clinical year in 58 students (46%), with 34
students (27%) sustaining two or more exposures. Thirty-
nine students (31%) had one or more percutaneous ex-
posures, while 32 students (26%) reported a mucous
membrane exposure. One student reporting 20 mucous
membrane exposures was excluded from analysis as an
extreme outlier. Only 13 of 128 total exposures (10%) were
reported. Review of clinic records demonstrated that only
those exposures students claimed to have formally reported
were reported to any of the available medical care sites.

Higher levels of universal precautions knowledge (as
assessed by test scores) were inversely associated with
fewer mucous membrane exposures (x> = 10.8, p = .001),
but not with percutaneous exposure rates (x2 = 0.6, p =
.4). However, the study sample was inadequate to detect a
significant difference in percutaneous exposure rates
(power <0.20). An apparent “dose-response” effect of uni-
versal precautions knowledge on mucous membrane ex-
posure rates was evident (Table 1 and Figure 1, one-way
ANOVA; F = 5.2, p = .007).

DISCUSSION

Our findings confirm a disturbingly high incidence of
exposure to blood and body fluid during clinical training
among medical and PA students who had been trained in
universal precautions. Almost half of the students in our
study reported experiencing at least one exposure during
their first clinical year, and over one-quarter experienced
two or more. Other studies have found even higher expo-
sure rates.® ? In this study, students formally reported
only 10% of their exposures. Similar surveys of housestaff
and medical students have also documented poor rates of
reporting, ranging from 9% to 19%.510 On the basis of

Table 1. Rates of Exposure to Blood and Body Fluid by
Knowledge Score (N = 126)

Mucous Membrane Percutaneous
Exposure* Exposure?
Knowledge Proportion with Proportion with
Score Ratet  Exposure (%) Rate$ Injury (%)
=10 1.08 13/31 (42) 0.61 12/31 (39)
11 0.70 16/50 (32) 0.40 15/50 (30)
12 0.16 4/45 (9) 0.38 12/45 (27)

*p = .007 for difference in exposure rates between groups.
* Exposures per student per year.

tp = .4 for difference in exposure rates between groups.
§Injuries per student per year.

these data, students undergoing clinical training are at
significant risk of bloodborne pathogen exposure, a risk
likely to be underestimated if judged solely on the basis of
formally reported exposures.

How can such hazardous exposures be prevented?
Previous data have suggested that universal precautions
training may reduce exposure rates.!'"'* Our findings
support the importance of such training. Stronger evi-
dence for the effectiveness of universal precautions train-
ing would require comparing trained and untrained stu-
dents, an unethical study design. Nonetheless, the
demonstration of a relation between better knowledge and
decreased frequency of mucous membrane exposures
suggests that improving knowledge through training
should decrease these exposures. OQur observation that
improved knowledge was associated with reduced mu-
cous membrane but not percutaneous exposures is also
consistent with previous literature suggesting that mu-
cous membrane and nonintact skin exposures are more
readily reduced by universal precautions than are percu-
taneous exposures.'!- 1* While the use of barrier precau-
tions can be expected to prevent many mucous mem-
brane and nonintact skin exposures, sharp instruments

Knowledge score*
O ten or less (N=31)
Ml eleven (N=50)
B twelve (N=45)

0.8

0.6

0.4

0.2

Exposure rate per student year

Mucous membrane Percutaneous

FIGURE 1. Rates of percutaneous and mucous membrane ex-
posure to blood and body fluid by knowledge score. *Knowl-
edge score equals number correct of 12 frue-faise items on
universal precautions concepts test.
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often penetrate gloves or other barriers despite these
measures.

Universal precautions training alone is not sufficient
to reduce exposure rates to acceptable levels. All of the
students surveyed had undergone training in universal
precautions immediately before beginning their clinical
training, and their knowledge of key concepts at the time
of follow-up was excellent.

Like all questionnaire studies, ours is subject to re-
call and participation bias. However, hazardous expo-
sures are usually emotionally charged experiences and
not soon forgotten. In addition, we validated reporting by
reviewing student and employee health services records.
Likewise, our high response rate (82%) should minimize
participation bias.

In summary, students are at considerable risk of
blood exposure during clinical training. Universal precau-
tions training should help decrease that risk, as students
with the best knowledge of universal precautions con-
cepts are exposed less frequently. Nonetheless, other
measures are necessary to further decrease students’
risk. Exposure reporting must also be improved, in order
to provide an accurate assessment of the magnitude of
the problem, to initiate appropriate prophylaxis, and to
document that an infection, if one occurs, is training-
related for the purposes of compensation and disability.
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