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The National Study to Prevent Blood Exposure in
Paramedics: Exposure Reporting

Winifred L. Boal, MPH,1� Jack K. Leiss, PhD,2 Sara Sousa, MPH,2

Jennifer T. Lyden, BA,2 Jia Li, MS,3 and Janine Jagger, PhD
4

Background This survey was conducted to provide national incidence rates and risk
factors for exposure to blood among paramedics. The present analysis assesses reporting
of exposures to employers.
Methods A questionnaire was mailed in 2002–2003 to a national sample of paramedics
selected using a two-stage design. Information on exposure reporting was obtained on
the two most recent exposures for each of five routes of exposure.
Results Forty-nine percent of all exposures to blood and 72% of needlesticks were
reported to employers. The main reason for under-reporting was not considering
the exposure a ‘‘significant risk.’’ Females reported significantly more total exposures than
males. Reporting of needlesticks was significantly less common among respondents who
believed most needlesticks were due to circumstances under the worker’s control.
Reporting was non-significantly more common among workers who believed reporting
exposures helps management prevent future exposures. Reporting may have been
positively associated with workplace safety culture.
Conclusions This survey indicates there is need to improve the reporting of blood
exposures by paramedics to their employers, and more work is needed to understand
the reasons for under-reporting. Gender, safety culture, perception of risk, and other
personal attitudes may all affect reporting behavior. Am. J. Ind. Med. 51:213–222, 2008.
� 2008 Wiley-Liss, Inc.
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INTRODUCTION

Substantial attention has been paid to the hazard of

occupational exposure to blood and other potentially

infectious body fluids. It has been estimated that hospital-

based healthcare workers in the United States experience

approximately 385,000 percutaneous injuries every year

[Panlilio et al., 2004]. These exposures put workers at risk for

serious infections such as human immunodeficiency virus

(HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV)

[Henderson, 2004]. The average risk of HIV transmission

after a needlestick injury (NSI) with HIV-infected blood is

estimated to be approximately 0.3% [Centers for Disease

Control and Prevention, 2005]; for HCV, it is 1.8% [Centers for

Disease Control and Prevention, 2001]. HBV is transmitted to
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6–30%of susceptible health careworkers who experience an

NSI from an HBV-infected patient [National Institute for

Occupational Safety and Health, 1999].

The National Study to Prevent Blood Exposure in

Paramedics was initiated to provide incidence rates for

occupational exposures to blood and to identify risk factors

for these exposures among paramedics. Paramedics were

selected as the occupational group to focus on because

they perform invasive medical procedures in uncontrolled,

out-of-hospital locations, which may affect their risk of

exposure to blood [Boal et al., 2005].

Under-reporting of needlestick exposures to blood

among paramedics and other emergencymedical technicians

(EMTs) has been documented to range from 20% to 52%

[Klontz et al., 1991; Tandberg et al., 1991; Carrillo et al.,

1996; Gaffney et al., 2000]. Under-reporting of exposures to

blood among other healthcare workers in the United States

ranges up to 96% [Hamory, 1983; Mangione et al., 1991;

O’Neill et al., 1992; Rattner et al., 1994; Diekema et al.,

1996; Ramsey and Glenn, 1996; Centers for Disease Control

and Prevention, 1997; Pettit et al., 1997; Greene et al., 1998;

Haiduven et al., 1999; Lee et al., 1999; Alvarado et al., 2000;

Doebbeling et al., 2003; Mendelson et al., 2003; Patterson

et al., 2003; Sohn et al., 2004], and similar rates have also

been reported from a number of other countries [McGeer

et al., 1990; Hettiaratchy et al., 1998; Shiao et al., 1999;

Rabaud et al., 2000]. Reasons for not reporting exposures

have included believing the risk of infection was low, being

too busy, not knowing the reporting procedure, and not

wanting to appear careless [Hamory, 1983; Mangione et al.,

1991; Tandberg et al., 1991;Haiduven et al., 1999; Shiao et al.,

1999; Debnath, 2000; Rabaud et al., 2000; Sohn et al., 2004].

The purpose of this article from the National Study to

Prevent Blood Exposure in Paramedics is to describe blood

exposure reporting behavior by route of exposure and other

factors among paramedics in the United States.

MATERIALS AND METHODS

Details on the methods for this investigation have been

provided previously [Leiss et al., 2006]. A surveywasmailed

during the fall and winter of 2002–2003 to a nationally

representative sample of paramedics in the United States. A

two-stage design was used to select the sample by, first,

selecting states using probabilities proportional to the

number of paramedics within each state, and second,

selecting samples from state lists of certified paramedics.

Eleven states were selected in the first sampling stage; 5,000

paramedics were randomly selected from these states’ lists in

the second sampling stage. Because California’s state needle-

stick prevention law had been in effect for several years before

comparable national regulations, there was an interest in

estimating incidence rates separately for California, so a

simple random sample of 1,500 paramedics was selected

fromCalifornia. The total sample sizewas 6,500. TheHuman

Investigation Committee of the University of Virginia

approved this study.

Respondents were eligible to participate if they were

currently certified as a paramedic, currently worked a paid or

volunteer job as a paramedic where they had direct patient

contact, and responded to four or more calls in the 4 weeks

previous to the survey. Because many paramedics hold more

than one job, subjects could enter information on as many as

two paid and one volunteer jobs where theymade at least four

calls in the previous 4 weeks.

For each of five routes of exposure, respondents were

asked howmany times they had contact with blood during the

previous 12 months. These routes were: (1) needle or lancet

stick after use on a patient; (2) cut by scalpel, razor, scissors,

or sharp object like glass or metal that had blood or body

fluid containing visible blood on it; (3) blood or body fluid

containing visible blood in the eyes, nose, or mouth (hereafter

referred to as mucous membrane exposures); (4) blood or

body fluid containing visible blood on non-intact skin; and

(5) human bite. The twelve-month period was selected to

reduce recall bias while being long enough to allow for a

substantial number of exposures.

For each route of exposure, additional questions were

asked about the two most recent exposures within the

previous 12 months. These included questions on reporting

behavior. Respondents were asked whether the exposure had

been reported to the appropriate authority, and if not, the

survey provided four possible reasons for non-reporting,with

the instruction to check all that applied: (1) It wasn’t a

significant exposure, (2) I didn’t want to be reprimanded,

(3) Confidentiality, and (4) Other (specify). (Our interpreta-

tion of ‘‘Confidentiality’’ is that the respondent did not want

others to know of the exposure.) They were also asked

whether a written report had been made about the incident.

Information was also collected on demographic varia-

bles. In addition, a number of questions used a 5-point Likert

scale to address whether the respondent would report

exposures under specified conditions and solicited the

respondent’s attitude towards exposure and prevention.

Two questions using a yes/no/don’t know format were

included as indicators of management emphasis on work-

place safety culture. These were: ‘‘If you did not follow

Universal/Standard Precautions, would your supervisor

speak to you about it?’’ and ‘‘Is following safety procedures

part of your job evaluation?’’

In order to produce population estimates from the survey

data, a weight for each paramedic in the sample was

constructed from his/her selection probability with adjust-

ment for non-response. Analyses were conducted with SAS

version 9 (SAS Institute, Cary, NC, 2002) and SUDAAN

version 9.0 (Research Triangle Institute, Research Triangle

Park, NC, 2004). The survey instrument may be viewed at

http://www.constellagroup.com/paramedicquestionnaire/.
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RESULTS

California, Connecticut, Florida, Illinois, Kentucky,

Minnesota, North Carolina, Ohio, Pennsylvania, Tennessee,

and Texas were selected in the first stage. Illinois refused to

participate. Three hundred fifty-eight (358) surveys were

undeliverable due to incorrect addresses; of the 6,142

paramedics presumed to have been contacted, 3,378 ques-

tionnaires (55%) were returned. Of these, 2,664 (78.9%)

met the eligibility criteria and comprise the study group. More

than 85% of the study group were non-Hispanic whites. The

response rate was 55% assuming that 79% of non-respondents

met the eligibility criteria, as was true among respondents. Of

the 2,664 paramedics, 538 individuals experienced 895

exposures within the previous 12 months (Table I).

Respondents experienced a total of 660 exposures when

asked to consider the two most recent exposures by each of

the five routes of exposure. Only 49% (n¼ 327) of the total

exposures were reported to the employer; of these, a written

report was made for 82%. The most common reason para-

medics gave for not reporting an exposure to their employer

was that theworker did not consider it a ‘‘significant exposure’’

(Table II).

Reporting rates for needlestick/lancet exposures were

significantly greater than cuts (P< 0.01) or non-intact skin

(P< 0.01), as were rates for mucous membrane exposures

compared to cuts (P< 0.01) or non-intact skin (P< 0.01).

Paramedicsweremost likely to report needlestick/lancet

injuries if the puncture was deep: 100% of 6 severe injuries

(deep stick or profuse bleeding) and 95% of 50 moderate

sticks (skin puncture, some bleeding), but 63% of 63 super-

ficial sticks (little or no bleeding), were reported. Of the 22

needlestick/lancet injuries not reported because respondents

did not consider them a significant exposure, 19 were super-

ficial sticks, 2 were moderate injuries, none were severe, and

1 was not classified as to severity.

For needlestick/lancet injuries, mucous membrane

exposures, and for all routes combined, females reported a

TABLE I. Number of Paramedics who Reported on the Survey at Least One
Exposure and Total Number of Exposures byRoute of Exposure

Route of exposure

Number of paramedics
who reported on the
survey at least
one exposure

Total number of
exposures reported
on the survey by
all paramedics

Needlestick/lancet 118 132
Cut fromsharp object 62 83
Mucousmembrane 131 147
Non-intact skin 204 508
Bite 23 25
Total 538 895

TABLE II. Reporting Behavior by Route of Exposure

Exposure reportinga

Route of exposure

Needlestick/
lancet, n%b

(95%CI)

Cut from sharp
object, n%b

(95%CI)

Mucous
membrane, n%b

(95%CI)

Non-intact
skin, n%b

(95%CI)
Bite, n%b

(95%CI)
Total, n%b

(95%CI)

Number of exposures 125 73 144 293 25 660
Number of exposures reported

to employer
91, 72% (66^77) 32, 37% (17^56) 100, 66% (60^71) 87, 29% (24^35) 17, 53% (20^86) 327,49% (45^53)

Number of exposures not reported
to employer

30, 26% (20^32) 38, 61% (40^83) 40, 32% (26^38) 197, 69% (63^74) 8, 47% (14^80) 313, 49% (45^53)

Reason for not reporting exposure to employerc

Not a significant exposure 22 31 31 182 6 272
Did notwant to be reprimanded 6 3 3 9 1 22
Confidentiality 0 0 1 3 0 4
Other 4 5 4 10 2 25
No reason given 2 0 3 6 0 11

Number of exposureswithmissing
information onwhether exposure
was reported to employer

4, 2% (0^5) 3, 2% (0^5) 4, 2% (0^4) 9, 2% (1^3) 0 20, 2% (1^3)

CI, confidence interval.
aOnly the two most recent exposures per route of exposure that occurred within the previous12 months are included.
bPercentages are weighted.
cRespondents could check all that apply.
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significantly higher percentage of exposures than males

(P< 0.001 for all three routes of exposure). No pattern of

reporting was apparent by age. Those with eleven or

more years since certification as a paramedic reported

significantly fewer sharps injuries (P¼ 0.012) and total

exposures (P¼ 0.001) than those with ten or fewer years of

certification (Table III).

Of the 2,664 respondents, 2,593 held at least one paid

job; Table IV presents reporting behavior by route of

exposure and characteristics of the job identified on the

survey as paid job #1. There was no significant difference in

reporting rates by workplace union status. There was no

difference in general by type of employer (city/county,

private company, or hospital). By the number of runs in the

previous seven days where the paramedic personally

attended to patients (which could be a marker for workload),

there was a suggestion that reporting was higher for those

who went on more runs, although this was statistically

significant only for non-intact skin (P¼ 0.001) and total

exposures (P¼ 0.003).

Reporting rates for total exposures were highest among

paramedics who indicated their supervisor would speak to

them about following Universal/Standard Precautions and

that following safety procedures was part of their job

evaluation. Conversely, the rates for total exposures were

lowest for those who answered ‘‘no’’ to both questions

(Table IV).

All respondents were asked how likely (on a 5-point

Likert scalewhere 1¼ never and 5¼ always) theywere to fill

out an incident report if they came in contact with patients’

blood or visibly bloody body fluids under various conditions.

Their responses to these hypothetical questions were

compared to the reporting behavior of paramedics who

experienced exposures within the previous 12 months

(Table V). The results for the hypothetical exposures were

similar for all three jobs. As with actual exposures, reporting

percentages for hypothetical exposures were substantially

lower for contact with non-intact skin than for needlesticks or

mucous membrane exposures. The percentage of the study

group who answered they would always report the hypo-

thetically posed exposures was substantially greater than the

percentage of respondents who actually reported similar

exposures to their employers in the previous 12 months.

Respondents were also asked for their agreement (on a

5-point Likert scale where 1¼ disagree and 5¼ agree) with

the statement, ‘‘Reporting blood exposures helps manage-

ment protect paramedics from future exposures to patients’

blood.’’ A higher percentage of paramedics who had not

experienced an exposure within the previous 12 months

agreed with the statement than paramedics who had

experienced at least one exposure (Table VI). Combining

Likert scores 4 and 5, 74% (95% confidence interval [CI],

68–79) of those who did not experience an exposure agreed

with the statement compared to 59% (95% CI, 54–64) of

those who experienced one or more exposures (P< 0.0001).

Results for needlestick/lancet and mucous membrane

exposures were similar (data not shown). Fifty-one (51)

percent (95% CI, 44–59) of paramedics who did not report

any of their exposures in the previous 12 months agreed with

the statement compared to 60% (95% CI, 47–73) of

paramedics who reported some and 65% (95% CI, 54–74)

who reported all of their exposures; a test for linear trend was

not significant.

Approximately half of all respondents disagreed (Likert

scores 1 and 2)with the statement, ‘‘Most needlestick injuries

are caused by circumstances beyond the control of the

paramedic.’’ Among those who experienced one or more

needlestick/lancet injuries in the previous 12 months, 70%

(95%CI, 48–86) of thosewho did not report theirmost recent

needlestick/lancet injury disagreed with this statement

compared with 41% (95% CI, 30–54) of those who reported

their most recent needlestick/lancet injury (P< 0.0001).

Approximately half of all respondents agreed (Likert

scores 4 and 5)with the statement, ‘‘Most needlestick injuries

are caused by personal carelessness.’’ There was no differ-

ence in agreement with this statement between those who

reported their most recent needlestick/lancet injury and those

who did not.

DISCUSSION

For a variety of reasons, it is important that workers

report exposures to blood and other potentially infectious

body fluids. Employeeswho do not report their exposures run

the risk of seroconversion and morbidity if timely post-

exposure medical evaluation and treatment is not sought.

Furthermore, if an exposure is not formally documented, an

infected worker may not be eligible for workers’ compensa-

tion if a claim is filed. In other cases, undiagnosed, infected

workers could lose their chance for timely treatment and put

others, especially sexual partners, at risk of infection. In

addition, employers need to accurately assess the frequency

and circumstances of workers’ blood exposures in order to

implement effective strategies to prevent exposures and

potential infections. Underestimation of exposure incidence

and poor information on risk factors may decrease the

employer’s incentive to implement safer equipment or work

practices or to seek product engineering upgrades from

device manufacturers.

This survey suggests that reporting behavior is related to

the paramedic’s personal assessment of the risk of trans-

mission. They were more likely to report deep or moderate

than superficial needlesticks. Theyweremore likely to report

needlestick injuries or mucous membrane exposures than

cuts from sharp objects containing visible blood or exposures

to blood on non-intact skin. It appears they considered the

latter exposures to carry a low risk of infection from

bloodborne pathogens. While these exposures do have a
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lower risk, it is possible that paramedics are underestimating

that risk. Occupational transmissions of both HIV and HCV

from patient to healthcare worker have been documented

through contact with non-intact skin [Centers for Disease

Control and Prevention, 2001; Beltrami et al., 2003] and

mucous membranes [Centers for Disease Control and

Prevention, 2001]. In addition, in several investigations of

HBV outbreaks among healthcare workers, most infected

workers could not recall an overt percutaneous injury, raising

the likelihood that the infections might have resulted from

blood or body fluid exposures that inoculated HBV into

scratches, abrasions, burns, other skin lesions, or on mucosal

surfaces [Centers for Disease Control and Prevention, 2001].

In one case, a nursing home aide with skin abrasions from a

side job as a landscaper and a history of psoriasis developed

co-infections of HIV and HCV from non-intact skin contact

with a patient’s vomitus, feces, or urine, although none were

visibly bloody [Beltrami et al., 2003].

Because female paramedics reported significantly more

exposures than males, there may be a culture among male

paramedics that discourages reporting. This was supported

anecdotally by paramedics not in the sample who

were interviewed during survey instrument development

where many male paramedics considered emergency calls a

battle and getting covered in blood a badge of honor (JTL,

personal communication). In our study, factors other than

culture were not an explanation—neither the number of runs

in the last 7 days where the paramedic attended to a patient

nor the years since paramedic certification explained the

gender difference. A study of behavioral risk factors among

EMTs, the 2002 Longitudinal Emergency Medical Techni-

cian Demographic Study (LEADS), concluded that males

drove faster, drank more, and wore their seatbelts less than

females [Pirrallo et al., 2005], which could be supportive of a

gender difference in risk behavior that affects bloodborne

pathogen exposure reporting rates.

TABLE V. Comparison of Hypothetical Exposure Reporting Behavior toActual Reporting Behavior

Characteristic of exposure

Percentagea of respondents who
answered hypothetically that they
would alwaysb report exposuresc (%)

Percentagea of respondents actually
experiencing comparable exposures
who reported the exposured (%)

Needlestick after use on a patient 93 72
Blood contact withmucousmembranes 92 66e

Body fluid containing visible blood contact withmucousmembranes 92
Blood contact with non-intact skin 73 29e

Body fluid containing visible blood contact with non-intact skin 72

aPercentages are weighted.
bPercentage who answered ‘5’ on a Likert scale where ‘1’¼never and ‘5’¼always.
cPertains to paid job #1.
dData from the two most recent exposures per route of exposure that occurred within the previous12 months.
eSurvey questions on actual exposures combined exposures to blood with exposures to body fluid containing visible blood.

TABLE VI. Agreement of Respondents With Statement on Reporting Blood Exposures by Number of Exposures (All Routes) and Number of Exposures
Reported to the Employer

Number of exposures

Number (%)a of respondents by agreement with the statement:
‘‘Reporting blood exposures helps management protect paramedics from future exposures to patients’ blood’’

Disagree1 2 3 4 Agree 5

0 115 (6) 98 (5) 330 (15) 430 (21) 1,231 (53)
1þ 39 (8) 36 (8) 85 (25) 78 (15) 202 (44)
Reported no exposuresb 18 (9) 17 (8) 40 (31) 32 (17) 70 (34)
Reported some exposuresb c c c c 11 (48)
Reported all exposuresb 17 (7) 17 (6) 40 (23) 41 (15) 121 (50)

aPercentages are weighted and may not total 100 due to rounding.
bOnly the two most recent exposures per route of exposure that occurred within the previous12 months are included.
cFewer than10 respondents.
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Paramedics who had not experienced any blood

exposure within the 12 months previous to the study were

significantly more likely than paramedics who had been

exposed to agree that reporting exposures helps management

prevent future exposures. It is not clear why this was. Perhaps

thosewho experienced exposures thought their exposurewas

not preventable and therefore, reporting it would not prevent

future exposures, or in their experience, reporting did not

result in effectivemanagerial changes.Among thosewho had

experienced exposures in the previous 12months, agreement

with the statement increased with reporting rates, although

non-significantly, suggesting that those who think reporting

helps management prevent future exposures are more likely

to report an event.

Half of all respondents and 70% of those who did not

report their most recent needlestick/lancet injury disagreed

with the statement, ‘‘Most needlestick injuries are caused by

circumstances beyond the control of the paramedic.’’ The

survey did not probe how respondents interpreted this

statement, but the results suggest they think most needlestick

injuries are caused by circumstances under the paramedic’s

control. Possible examples of circumstances beyond the

paramedic’s control are the unexpected movement of the

emergency vehicle or the patient and the types of medical

devices purchased by management, whereas circumstances

under the paramedic’s control could include activation of

safety devices, proper disposal of used sharps, and glove

usage. Since there was a significant difference in agreement

with this statement between those who reported their most

recent needlestick/lancet injury and those who did not, this

suggests that paramedics may be under-reporting because

they feel the injury was due to circumstances under their

control and thus their own fault. On the other hand, there

was no difference in agreement between those who reported

needlesticks and thosewho did notwith the statement, ‘‘Most

needlestick injuries are caused by personal carelessness.’’

The survey did not probe how ‘‘personal carelessness’’ was

interpreted, but this suggests paramedics view ‘‘the control of

the paramedic’’ and ‘‘personal carelessness’’ differently.

Safety culture appears to influence reporting of expo-

sures by paramedics. Although not statistically significant,

reporting was greater among paramedics employed

where safety culture was emphasized, as indicated by whether

supervisors would speak to them about following Universal/

Standard Precautions and whether safety procedures were

part of job evaluations.

Respondents reported far fewer actual exposures to

blood than when asked hypothetically about reporting

behavior. Possible explanations could be that: (1) their

hypothetical answers reflected accepted work practice,

(2) when imagining a hypothetical exposure, they pictured

what they considered a high risk exposure, or (3) in the

hypothetical situation they did not have to confront real

life barriers to reporting, such as the time required to report

or the desire to avoid being seen as having had ‘‘too many’’

exposures.

Respondents in the present study reported 72% of

needlestick injuries and 62% of all percutaneous injuries in

2002–2003. These data show little improvement over earlier

surveys of paramedics and EMTs: while there was an

improvement over the Dade County paramedics and EMTs

who reported 48% of needlesticks and 9% of cuts and

abrasions in 1994 [Carrillo et al., 1996], our results are not

better than those from the 1980s for Florida paramedics who

reported 77% of needlesticks [Klontz et al., 1991] or for

Albuquerque EMTs who reported approximately 67% of

percutaneous injuries [Tandberg et al., 1991]. Also, given

that the prevalence of infection among patients seen in inner-

city emergency departments has been reported as high as

12.9% for HIV [Alpert et al., 1996] and 18% for HCV [Kelen

et al., 1992], paramedics may be underestimating their risk.

This is the only national sample of paramedics that

provides under-reporting data, the first paper since 1991 to

address possible associations with gender, age, tenure, and

selected attitudes, and the only paper to address multiple

routes of exposure, depth of needlestick, unionization, type

of employer, number of calls, safety culture, and hypothetical

reporting. It is also the only paper focusing on U.S.

paramedics since enhanced regulations on bloodborne

pathogens went into effect in the late 1990s and early

2000s, and thus, reflects more recent trends.

Training and education projects or other intervention

efforts targeting both management and workers to improve

exposure reporting rates would be beneficial. Topics for

managers include the importance of exposure surveillance in

order to identify exposure prevention strategies, acting on

those strategies, and the impact of an authentic culture of

safety for injury prevention. Topics for workers include the

importance of reporting even exposures perceived as low risk

because of the risk of disease transmission and so the

information can be used in prevention strategies, countering

any workplace or gender cultural disincentives to reporting,

and countering any inclination to blame oneself for exposures

or view injuries as not preventable.

CONCLUSIONS

This survey indicates there is need to improve the

reporting of blood exposures by paramedics to their

employers. More work is needed to understand the reasons

for under-reporting. The most frequent reason given for non-

reporting, for all routes of exposure, was that the exposure

was not perceived as significant. Paramedics may, in parti-

cular, be underestimating their infection risk for routes other

than needlesticks. Under-reporting appears to be greater

among paramedics who are male and thosewho believemost

needlestick/lancet injuries are due to circumstances under the
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paramedic’s control (possibly due to a disinclination to report

injuries perceived to be the worker’s fault). The survey also

suggests that under-reporting is greater among paramedics

whose employers do not emphasize safety culture and among

thosewho do not believe that reporting blood exposures helps

management protect workers from future exposures.
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