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Purpose/Objectives: To identify factors associated with oncology nurses’ use of hazardous
drug (HD) safe-handling precautions in inpatient clinical research units.

Design: Descriptive, cross-sectional.
Setting: The National Institutes of Health Clinical Center in Bethesda, Maryland.
Sample: 115 RNs working on high-volume HD administration units.

Methods: Survey data were collected online using the Hazardous Drug Handling Question-
naire. Data were analyzed using descriptive statistics and multiple regression analysis.

Main Research Variables: Exposure knowledge, self-efficacy, barriers to personal protec-
tive equipment use, perceived risk, conflict of interest, interpersonal influences, workplace
safety climate, and total mean HD precaution use.

Findings: Participants demonstrated high exposure knowledge, self-efficacy, perceived
risk, interpersonal influences, and workplace safety climate. Participants demonstrated
moderate barriers and conflict of interest. Total mean HD precaution use proved highest
during HD administration and lowest for handling excreta at 48 hours. Average patients
per day significantly influenced total HD precaution: nurses exhibited more HD precaution
use when assigned fewer patients.

Conclusions: Despite high exposure knowledge, barriers to personal protective equipment
use and conflict of interest may contribute to reduced adoption of personal protective
practices among oncology nurses.

Implications for Nursing: Hospital and unit-specific factors captured by the predictor
variables could contribute to institutional HD policy.

azardous drugs (HDs) are defined by the National Institute for Oc-

cupational Safety and Health ([NIOSH], 2004) using one or more of

the following criteria: carcinogenicity, teratogenicity, reproductive

toxicity, genotoxicity, organ toxicity at low doses, and drugs that

mimic existing HDs in structure or toxicity. Most of the drugs that
match the HD description are cytotoxic antineoplastic agents; however, other
classes of drugs are included in this category, such as antivirals, antibiotics, and
hormones (NIOSH, 2004).

According to the Centers for Disease Control and Prevention ([CDC], 2012),
about 8 million healthcare providers in the United States work in environments
that could increase their risk of HD exposure. Exposure occurs via inhalation,
dermal absorption, ingestion, or contact with conjunctiva (NIOSH, 2004). HD
exposure risk occurs during drug-handling activities, such as administration,
preparation, and disposal of the drug and patient excreta (Polovich & Martin,
2011). Nurses working in oncology settings frequently handle chemotherapeutic
agents, making the nurses particularly vulnerable to exposure.
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The Occupational Safety and Health Administra-
tion (1999) published guidelines in 1986 for the safe-
handling of cytotoxic drugs in the workplace (Yodai-
ken & Bennett, 1986). This publication was the first
to recognize the critical need for workplace HD safe
handling practices. Subsequently, standards for the
safe handling of antineoplastic drugs also were pub-
lished by professional associations, including the
International Society of Oncology Pharmacy Practi-
tioners (2007) and the American Society of Health-
System Pharmacists (2006). All guidelines and stan-
dards emphasized the importance of using closed-
system transfer devices and personal protective
equipment (PPE) to reduce risk.

Prior to the development of protective standards,
however, healthcare provider HD exposure resulted in
toxicities and reproductive effects, such as fetal defects
and difficulties with fertility (Connor, Lawson, Polovich,
& McDiarmid, 2014; Eisenberg, 2009; Polovich, 2011).
Those who had direct contact with patients receiving
HDs reported acute symptoms such as nausea, vomit-
ing, headaches, dizziness, rash, shortness of breath,
and hair loss—symptoms similar to patients receiving
these drugs (Valanis, Vollmer, Labuhn, & Glass, 1993).
Genotoxic effects also have been reported (Jakab,
Jeno, & Tompa, 2001). Fuchs et al. (1995) demonstrated
genotoxicity by collecting blood samples from nurses
administering HD and found that DNA single-strand
breaks and alkali labile sites in peripheral blood lym-
phocytes were 50% higher when compared to controls.

Despite the establish-
ment of protective stan-
dards, growing evidence

. HD—hazardous drugs
demonstrates the toxic-

of environmental contamination and poor healthcare
worker adherence to current HD safe-handling recom-
mendations and guidelines (Nixon & Schulmeister,
2009; Polovich & Martin, 2011; Sessink, Connor, Jorgen-
son, & Tyler, 2010).

Suboptimal recommendation and practice adop-
tion have been illustrated in several studies (Martin
& Larson, 2003; Polovich & Clark, 2012; Polovich &
Martin, 2011). For example, the results from a study
of nurses working in oncology centers in the United
States indicated that although exposure knowledge,
self-efficacy for using PPE, and perceived risk of harm
from HD exposure were high, total precaution use was
low (Polovich & Clark, 2012). Within this sample, the
majority of nurses practiced in outpatient settings in a
physician office or community hospital and reported
administering chemotherapy to an average of 6.8 pa-
tients per day. HD safe-handling policies were present,
but many did not reflect current recommendations.

The Factors Predicting Use of Hazardous Drug
Safe-Handling Precautions model was used to guide
Polovich and Clark’s (2012) study. The model suggests
that knowledge of the hazard is related to perceived
risk and self-efficacy. Higher self-efficacy for using PPE
and positive workplace safety climate are expected to
decrease perceived barriers. Perceived risk, exposure
knowledge, self-efficacy, barriers, workplace safety cli-
mate, interpersonal influences, and conflict of interest
serve as the predictor variables (see Figure 1) and are
expected to affect use of safe-handling precautions.

FIGURE 1. Factors Predicting Use of HD Safe-Handling Precautions

Note. Based on information from Callahan-Lesher, 2013; Polovich & Clark, 2010.

ity and detrimental effects

that HD exposure can
have on fertility and re-
productive health, such
as spontaneous abortion,
miscarriages, infertility,
and birth defects (Frans-
man et al., 2007; Lawson et
al., 2012; Valanis, Vollmer,
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the majority of the nursing
workforce is female (90%)
and within childbearing
years (median age of 31),
the relevance of these ef-
fects is notable (Spratley,
Johnson, Sochalski, Fritz, &
Spencer, 2001; U.S. Depart-
ment of Health and Human
Services, 2010). The risk of
exposure persists because

Definitions of predictor variables

Knowledge: participants’ perceived level of
comprehension of the risks of HD exposure
and efficacy of exposure prevention pre-
cautions

Self-efficacy: participants’ perceptions of their
ability to execute a specific behavior

Barriers: participants’ perceived impediments
to their ability to execute a behavior they have
opted to adopt

Perceived risk: participants’ cognitive process
in which seriousness of threat, personal
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susceptibility, personal severity, and threat
(short- and long-term) are considered

Conflict of interest: participants’ perceived con-
flict between their drive to protect themselves
and drive to provide medical care to patients

Interpersonal influence: participants’ percep-
tion of the influence of collegial protective
equipment use attitudes

Workplace safety climate: participants’ per-
ceptions of employer’'s commitment to the
promotion of a safe working environment
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TABLE 1. Sample Characteristics

Characteristic

Gender (N = 102)

Female 92
Male 10
Race (N =100)
Caucasian 59
African American 21
Asian/Pacific Islander 9
Hispanic 4
Other 7
Age (years) (N =97)
20-29 10
30-39 28
40-49 36
50-59 19
60 or older 4
Highest level of nursing education (N = 98)
Diploma 1
Associate degree 17
Bachelor’s degree 70
Master’s degree 10
Type of nursing certification (N = 97)
No certification 47
OCN® or AOCN® 39
Nurse practitioner 1
Other 10
Years of nursing experience (N = 99)
1-10 34
11-20 39
21-25 12
26 or more 14
Years of oncology nursing experience (N = 99)
Fewer than 1 4
1-4 22
5-10 36
11-15 18
16-20 7
21-25 9
26 or more 3
Years of HD handling experience (N = 97)
Fewer than 1 3
1-4 23
5-10 38
11-15 17
16-20 6
21-25 6
26 or more 4
Average assigned patients per workday (N = 97)
1 7
2 21
3 52
4 10
5 4
6 3
Average patients administered HDs per day (N = 93)
1 46
2 21
3 15
4 7
5 1
6 1
11 or more 2
HD—hazardous drug
344

The purpose of the current study was to examine
the HD safe-handling practices of oncology nurses
working on inpatient units at the National Institutes
of Health Clinical Center (NIH CC) in Bethesda, Mary-
land, using the Factors Predicting Use of Hazardous
Drug Safe-Handling Precautions model. The NIH CC is
solely dedicated to clinical research and has robust
HD policies and procedures that encompass the
required Oncology Nursing Society (ONS) HD safe-
handling training program.

Methods

Sample

This study used a cross-sectional, correlational de-
sign. Participants were recruited via email invitation,
using unit-based Listservs, from 196 eligible RNs work-
ing at the NIH CC. The NIH CC contains 240 inpatient
beds with 108 of these beds on five clinical units iden-
tified by NIH CC pharmacy standards as high-volume
users of HDs. The final sample was drawn from these
units and consisted of nurses on four oncology units
and one intensive care unit. Nurses working on these
units are required to complete the institutional annual
review course on safe handling of HD and to success-
fully complete the ONS chemotherapy/biotherapy
certificate course. Employment at the NIH CC in one of
the aforementioned units and handling of HDs were the
only eligibility requirements for study participation.

Instrument

The Hazardous Drug Handling Questionnaire
(HDHQ) developed by Polovich and Clark (2012)
was used to measure nurses’ use of HD safe-handling
precautions. The tool consists of 65 questions that
measure seven predictor variables: exposure knowl-
edge, self-efficacy, perceived risk, barriers, interper-
sonal influences, conflict of interest, and workplace
safety climate. The tool is statistically reliable with
Cronbach alphas for the predictor variables ranging
from 0.7-0.93 (Polovich & Clark, 2012).

The HDHQ development and psychometrics are de-
scribed in detail elsewhere (Polovich & Clark, 2012). The
current authors are unaware of other reliable tools to
assess occupational exposure or nurse’s safety-related
perceptions regarding HD safe-handling precautions.

Procedures

Following receipt of the NIH Office for Human Sub-
jects Research Protection approval, the confidential,
anonymous, voluntary electronic survey was loaded
onto SurveyMonkey®, a web-based survey platform.
The survey was made available through a secure web-
site; no log-on or password was required. Each par-
ticipant was assigned a unique study number known
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only to the study team and appeared together on one
document accessible only to the study team. The ini-
tial survey invitation and announcement was emailed
to the survey population via a secure server about
three days before the online survey was initiated, and
participants were informed that they had six weeks to
complete the survey. A follow-up email was sent one
week after the survey was launched to remind nurses
that the survey was still available (Dillman, Smyth, &
Christian, 2009). To increase response rate, additional
emails were sent at two and three weeks after survey
initiation. Participation implied consent. Participants
were offered no compensation for completing the sur-
vey. The survey took about 30 minutes to complete,
and the link remained active for six weeks.

Data Analysis

The SurveyMonkey software database was download-
ed into Microsoft® Excel®. All data analyses were done
using SPSS®, version 21.0. Frequencies, percentages or
means, and standard deviations were used to describe
categorical or continuous characteristics of the sample
and the main study variables. Spearman’s correlation
coefficients were calculated to measure the relationship
between demographic and predictor variables and safe-
handling precautions. Wilcoxon rank sum tests were
used to test the safe-handling precaution differences be-
tween demographic groups. Hierarchical multiple linear
regression was performed with significant demographic
and predictor variables. The first block included all
significant demographic variables. Significant predictor
variables were then added to the model in the second
block. R? change was used to evaluate the predictor
variables’ effect. Multicollinearity was checked using

TABLE 2. Descriptive Statistics for Predictor Variables

tolerance and variance inflation factor scores. For all
analyses, p < 0.05 was considered significant.

Results

Of the 196 eligible clinical research nurses, 115 par-
ticipated in the survey for a response rate of 59%. The
majority of respondents were female (90%), Caucasian
(59%), aged 30-49 years (66%), had a baccalaureate
degree in nursing (71%), and worked full-time (76%)
(defined as 40 hours per week). Most nurses were
very experienced in nursing (66% had more than 10
years in nursing), oncology nursing (74% had more
than 5 years), and chemotherapy handling (73% had
more than 5 years). Most reported completing the ONS
chemotherapy and biotherapy training course (96%),
whereas half reported being an ONS member. Less
than half were certified in oncology nursing (40%). The
majority of nurses (564%) were assigned an average of
three patients per day. Half reported personally admin-
istering chemotherapy to one patient per day, followed
by 23% and 17% who reported personally administer-
ing chemotherapy to two and three patients, respec-
tively. Ten participants (9%) reported experiencing a
HD exposure event during the previous 12 months.
The sample demographics are summarized in Table 1.

Predictor Variables

Nurses had high chemotherapy exposure knowledge,
with respondents achieving a mean score of 10.16
(SD = 1.46) on a score range of 1-12. The item most
often answered incorrectly (54 of 102 nurses, 53%) was,
“Surgical mask provides protection from hazardous
drug aerosols.” The correct answer is false. In addition,

Possible
Variable X SD Observed Score Meaning
Chemotherapy exposure knowl- 10.16 1.46 4-12 0-12 Higher scores indicate higher knowledge.
edge (N =107)
Self-efficacy for using protective 23.69 3.43 11-28 7-28 Higher score indicates higher self-efficacy.
equipment (N = 105)
Perceived barriers (N = 105) 21.12 5.74 13-39 13-52 Higher scores indicate higher perceived bar-
riers.
Perceived risk (N = 105) 20.68 3.2 8-28 7-28 Higher scores indicate higher perceived risk

Interpersonal influence (N = 104) 1097 221 0-12

Conflict of interest (N = 103) 6.65 214 4-13

Workplace safety climate (N=101) 69.89 9.3 33-84

of harm.

0-12 Higher scores indicate a more positive view
of coworkers’ attitude.

4-16 Higher scores indicate higher conflict.

21-84 Higher scores indicate a better safety climate.
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41 of 107 nurses (38%) incorrectly identified the follow-
ing statement as true: “Hazardous drugs cannot enter
the body through contact with contaminated surfaces,”
and 33 of 106 nurses (31%) incorrectly identified the
following statement as false: “Hazardous drug gas and
vapor in the air can enter the body through skin and
mucous membranes.”

Nurses reported high self-efficacy and moderate bar-
riers to using PPE for HD handling. Perceived barriers
included PPE being uncomfortable to wear, such as PPE
making nurses feel too hot. Nurses perceived moderate
conflict of interest when handling chemotherapy. Nurses
reported high interpersonal influence, which resulted in
a positive influence on their own use of HD precautions.

Nurses noted high perceived risk of harm from HD
exposure. A high workplace safety climate was re-
ported with the exception of workplace safety during
times of high workflow; in response to the statement,
“I usually do not have too much to do so that [ can
follow HD safe-handling precautions,” 44% of respon-
dents disagreed. Table 2 shows the statistics for the
predictor variables.

Nurses’ Use of Safe-Handling Precautions

As shown in Table 3, only 13 nurses (11%) reported
participating in HD preparation activities. Most nurs-
es reported that they administered HD, disposed of
HD, handled HD-contaminated excreta, and handled
excreta within 48 hours after HDs were received. Use
of HD-designated gloves was high for all HD handling
activities. When handling excreta, HD-designated
gloves were used consistently, with a slight decrease
noted for excreta disposed 48 hours after HD admin-

istration. Gown use was high for all handling activities
except when handling excreta. Use of double gloves,
eye protection, and respiratory protection was
moderate for preparation, administration, and dis-
posal activities and low when handling excreta. Use
of a closed-system transfer device was moderate for
preparation activities and high for HD administration.
Overall, precaution use was highest for HD disposal
and lowest for handling excreta at 48 hours.

Relationships Between Variables

Table 4 displays the relationships between nurses’
use of HD safe-handling precautions and the predic-
tor variables. Total HD precaution use was associated
with self-efficacy, perceived risk, and workplace safety
climate. Higher knowledge was associated with a
lower conflict of interest. Higher self-efficacy was as-
sociated with fewer barriers, lower conflict of interest,
a better workplace safety climate, and total HD pre-
caution use. Perceived barriers were associated with
higher conflict of interest and a poorer workplace
safety climate. Higher conflict of interest was associ-
ated with a poorer workplace safety climate.

Only 10 participants reported experiencing an HD
exposure during the course of the year prior to the
survey. Not enough variance existed to determine a
difference between those who had experienced an
exposure and those who had not experienced an expo-
sure and the use of safe-handling precautions.

Multiple regression analyses results appear in Table
5. Although significant relationships were found in the
correlation analyses between self-efficacy, perceived
risk, workplace safety, and total HD precaution use,

TABLE 3. Nurses’ Frequency of Use of Safe-Handling Precautions During Various Activities

Handling Handling
Preparation Administration Disposal Excreta Excreta x 48
(n=13) (n=110) (n=100) (n=101) Hours (n = 98)
Precaution X SD X SD X SD X SD X SD
Biological safety cabinet 0.85 1.72 - - - - - - - -
Closed-system transfer device 3.69 2.14 4.69 0.99 - - - - - -
Double gloves 346 1.9 3.67 1.77 3.2 2.09 234 214 2.07 2.06
HD-designated gloves 3.92 1.93 4.83 0.72 481 0.74 3.76 1.56 3.33 1.76
HD-designated gowns 4.15 1.86 4.64 1.06 455 1.12 2.64 2.05 2.36 2.08
Eye protection 246 222 24 2.16 246 22 154 2 1.37 1.86
Respirator 331 218 2.18 2.04 218 221 1.48 192 1.23 1.74
Overall 2.01 0.24 2.15 0.53 23 0.76 1.78 0.83 1.69 0.86
HD—hazardous drug

Note. Survey responses were O = never, 1 = 1%-25%, 2 = 26%-50%, 3 = 51%-75%, 4 = 76%-99%, and 5 = always.
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TABLE 4. Relationships Among Nurses’ Use of HD Safe-Handling Precautions and Predictor Variables

Work
Perceived Interpersonal Conflict Safety
Variable Knowledge Self-Efficacy Barriers Risk Influences of Interest Climate
Self-efficacy -0.062 - - - - -
Barriers 0.028 -0.503** - - - - -
Perceived risk 0.057 0.052 -0.178 - - - -
Interpersonal influences 0.181 0.12 -0.062 0.05 - - -
Conflict of interest -0.247* -0.408** 0.582** -0.081 -0.111 - -
Work safety climate 0.044 0.611** -0.541** -0.045 0.187 -0.484** -
Total HD precaution use 0.041 0.346** -0.084 0.195* 0.107 -0.122 0.21*

*p <0.05; ** p < 0.001
HD—hazardous drug

after controlling for all the other covariates in the
model, none of those three remained significant in
the final regression model. A significant relationship
between total HD precaution use and mean number
of patients assigned per day was found such that,
after controlling for self-efficacy, perceived risk, and
workplace safety, nurses in this sample exhibit more
HD precaution use when assigned fewer patients.

Discussion

The current study found that inpatient oncology
nurses working at the NIH CC were knowledgeable in
HD handling, had high self-efficacy, perceived barriers
to using PPE to be low and HD-related risk to be high,
identified that their coworkers value safe handling,
had a moderate level of conflict of interest between
caring for the patient and adhering to safe-handling
recommendations, and reported the workplace safety
climate to be high. The nurses in this study all worked
on inpatient units and reported administering HDs to
1-2 patients per day.

Only 10 participants (less than 10%) reported an HD
exposure. NIOSH (2004) reports that, annually, 8 mil-
lion healthcare workers are at risk for an HD exposure
based on their place of work. On average, the nurses
in this setting administer 1,100 HD preparations per
month. This is equivalent to 13,200 preparations per
year; a majority of these preparations are adminis-
tered on the units involved in the study sample. In
addition, of note is the high HD exposure reporting
rate captured in this study; of the 10 nurses who ex-
perienced an exposure, 9 stated that they reported
the exposure. The low levels of HD exposure reported
in this study could be attributed to several factors:
participant nurses are experiencing low frequency of
HD exposures, they are not reporting HD exposures,
they did not answer the survey item truthfully, or a
combination of these factors. Perhaps adherence to
updated hospital policies and procedures significantly

ONCOLOGY NURSING FORUM - VOL. 43, NO. 3, MAY 2016

reduced the number of exposures. Elucidation of the
specific factors and conditions that contribute to low
frequency of reported HD exposure will have impor-
tant implications for safe nursing practice and patient
care. Therefore, additional analyses are required to
examine environment- and population-specific factors
that lead to oncology nurses reporting a low rate of
HD exposure.

This study demonstrates that HD safe-handling pre-
caution use in this environment is higher, in all activi-
ties assessed, than previous studies; however, room
for improvement still exists. Results from this study
support a concern that rates of HD safe-handling
precaution use prove lower than would be predicted
based on high levels of reported knowledge, high
self-efficacy, chemotherapy-handling experience,
high perception of risk, high interpersonal influence,
a workplace safety climate that is perceived to be
high in addition to low barriers to adherence, and
conflict of interest (Martin & Larson, 2003; Polovich
& Clark, 2012; Polovich & Martin, 2011). Among this
study population, use of personal precautions was
moderate, just over 50% during most activities, with
HD disposal being the highest (X = 2.3) and within 48
hours of HD administration excreta management be-
ing the lowest (X = 1.69).

Additional research is needed to investigate why,
despite optimal nurse-patient ratios, participants
reported that they spent the majority of their time
(80%) caring for 1-3 patients per day (an optimal
nurse—patient ratio for the provision of safe, efficient,
and effective care for patients on complex research
protocols). Participants reported decreased perception
of workplace safety during times of high workflow. The
current study confirmed the influence of high work-
load, measured by nurse—patient ratio, as a signifi-
cant barrier to nurse HD precaution adoption; mean
number of patients assigned per day proved the only
significant predictor of HD precaution use, with more
patients assigned per day predicting less nurse HD
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precaution use controlling for self-efficacy, perceived
risk, and workplace safety (Geer, Curbow, Anna, Lees,
& Buckley, 2006; Mahon et al., 1994; Valanis, McNeil,
& Driscoll, 1991). In contrast, Polovich and Clark
(2012) found that two additional theoretical predictor
variables, perceived barriers and workplace safety
climate, significantly influenced HD precaution use.

Limitations

The self-report survey was conducted in one special-
ized research hospital and cannot be generalized with-
out replication to other settings. Nurses at the NIH CC
are required to complete formal training to administer
chemotherapy and biotherapy and are encouraged to
gain oncology nursing certification. These institutional
requirements are likely to distinguish the behavior and
experience of participants in this study from nurses
who have not received similar training.

Despite the limitations, this study provides informa-
tion about the HD exposure and handling practices
and perceptions of oncology nurses within a national
health organization. In addition, the authors exam-
ined relationships between key predictor variables
and oncology nurse HD safe-handling precaution
use. Research nurses work with compounds with un-
known hazardous profiles; therefore, this study can
help to improve and reform the practice of handling
HDs within the NIH CC. An additional strength of this
study is that, if the self-reported exposure is valid,
other institutions could potentially adopt the study
organization’s comprehensive safe-handling program.

Implications for Education
and Practice

The NIH CC admits only patients with a precise
diagnosis or stage of illness under investigation, and
all patients consent to participate in research studies
(protocols). Nursing at NIH CC is unique in that all
nurses are integral research team members engaged

Knowledge Translation

* Positive interpersonal influence could have protective
effects for similar populations.

High workflow may be a barrier to personal protective
equipment use, even within optimally staffed nursing
units.

Nurses in leadership roles should make reasonable efforts
to enable nurses to adopt and sustainably practice hazard-
ous drug safe-handling procedures.

in providing care to patients on active research pro-
tocols. Clinical research nurses working on oncology
and non-oncology inpatient units administer cytotoxic
and biologic agents with known occupational expo-
sure risks, as well as many other compounds (e.g.,
investigational drugs) where the occupational hazardous
profiles are not yet established. Therefore, nurses
must correctly and consistently use HD safe-handling
precautions to prevent opportunities for occupational
and environmental exposure.

According to Sammer, Lykens, Singh, Mains, and
Lachan (2010), engaged leaders drive the organiza-
tional safety climate by designing strategy and build-
ing structures that guide safety processes and out-
comes. The NIH CC leadership is highly committed to
and engaged in advancing employee HD safe-handling
strategies. Recent efforts demonstrate this commit-
ment. Safe-handling efforts have included a review
of standards of practice and procedures, specifically
focusing on current and evidence-based practices,
updated PPE (including a trial and implementation of
solid-front hazardous drug gowns), and the implemen-
tation of a closed-system drug transfer device, which
decreases exposure by creating a closed system dur-
ing preparation, administration, and disposal (dur-
ing disconnect). This study evidences the outcomes
of those efforts related to nurses’ perceptions and

TABLE 5. Final Regression Models Predicting Influence of Theoretical Variables on Total Mean HD Precaution Use

Predictor

Step 1 (R2=0.112)

Constant

Average number of assigned patients per workday
Step 2 (AR2= 0.085)

Constant

Average number of assigned patients per workday
Self-efficacy
Perceived risk
Work safety climate

B SE B t p
2.457 0.137 - 17.947 0
-0.153 0.044 -0.335 -3.447 0.001
1.016 0.522 - 1.947 0.055
-0.138 0.045 -0.302 -3.058 0.003
0.025 0.017 0.179 1.423 0.158
0.018 0.014 0.126 1.281 0.203
0.006 0.006 0.125 0.987 0.326

HD—hazardous drug; SE—standard error

Note. The dependent variable was total mean HD precaution use.
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practices regarding HD safe-handling precautions and
identifies specific areas of improvement related to pre-
caution adoption. The findings demonstrate that the
NIH CC has created a working environment in which
safe handling of HDs is a priority for all employees.

Conclusion

An HD safe-handling program is necessary to offer
the highest level of protection to prevent unavoidable
exposure risks. A comprehensive program includes
formal education and training programs and the de-
ployment of safety and engineering controls, such as
closed-system drug transfer devices, biological safety
cabinets, and the consistent use of PPE. PPE includes
gowns, double gloving, goggles, and masks, includ-
ing masks with a face shield when appropriate and
respiratory masks when aerolsolization is possible
to protect the provider from immediate exposures
(American Society of Health-System Pharmacists,
2006; NIOSH, 2008; Polovich, 2011).
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