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ABSTRACT

Background: Closed-system drug transfer devices (CSTDs) are known to
be effective in reducing hazardous drug contamination and, in turn, the
risk of exposure for health care workers. In response, the Fraser Health
Authority in British Columbia had plans to introduce CSTDs into practice.

Objectives: To confirm the effectiveness of CSTDs in reducing
hazardous drug contamination and to understand health care
workers’ perspectives regarding the change management process for
CSTD implementation.

Methods: Surface wipe samples were collected at 4 health care
facilities within the health authority over 3 time points: To, 1 month
before CSTDs were introduced; T4, 1 month after CSTDs were introduced:;
and T,, 5 months after implementation. Comparative analysis of drug
contamination levels was conducted between 2 pairs of sampling times:
Tovs Ty and Ty vs T,. To understand the change management process,
health care workers at the same departments (as those where wipe
samples were collected) were surveyed.

Results: A total of 156 wipe samples were collected, consisting of

13 samples at each of the 4 sites at each of the 3 time points. There
was a statistically significant reduction (p < 0.01) in the sum of the
mass of drug contaminants from Tq to Ty (25.82 vs 4.01 ng/cm?) and
fromT; to T, (4.01 vs 0.068 ng/cm?). About 50 individuals responded
to each question of the survey, and respondents had generally positive
comments regarding the transition to CSTDs. Nevertheless, suggestions
for improvement included offering various forms of training (e.g., online
video, hands-on sessions) and ensuring ongoing communication.

Conclusions: CSTDs were confirmed to be effective in reducing surface
contamination levels, and the change management process employed by
the health authority appeared to be well received.

Keywords: health care, occupational exposure, hazardous drugs, closed-
system drug transfer devices, change management

RESUME

Contexte : Les dispositifs de transfert de médicaments en systéme fermé
(CSTD) sont reconnus pour leur efficacité a réduire la contamination par
des médicaments dangereux et, par conséquent, le risque d'exposition
des travailleurs de la santé. Ainsi, I'autorité sanitaire Fraser Health en
Colombie-Britannique prévoyait de les introduire dans la pratique.

Objectifs : Confirmer I'efficacité des CSTD pour réduire la contamination
par des médicaments dangereux, et comprendre les points de vue

des professionnels de la santé concernant le processus de gestion du
changement lié a leur mise en ceuvre.

Méthodologie : Des échantillons de surface ont été prélevés dans

4 établissements de santé relevant de |'autorité sanitaire, a 3 moments
différents : a T, soit un mois avant |'introduction des CSTD; a Ty, soit

un mois aprés leur mise en ceuvre; et a Ty, soit cing mois aprés la mise
en place. Une analyse comparative des niveaux de concentration des
médicaments a été réalisée entre deux paires d'intervalles (T contre

Ty et Ty contre T,). Afin de mieux comprendre le processus de gestion du
changement, les travailleurs de la santé des services ol les échantillons
avaient été prélevés ont répondu a un sondage.

Résultats : Au total, 156 frottis de surface ont été recueillis, soit

13 échantillons a chacun des 4 établissements, a chacun des 3 moments
d'échantillonnage. Une réduction statistiquement significative (p < 0,01)
de la somme de la masse des contaminants médicamenteux a été observée
entre Ty (25,82 ng/cm?) et Ty (4,01 ng/cm?), puis entre Ty (4,01 ng/cm?) et
T, (0,068 ng/cm2). Environs 50 personnes ont répondu a chaque question
du sondage, et les répondants commentaient généralement positivement
le passage aux CSTD. Néanmoins, des suggestions d’amélioration ont été
formulées, notamment I'offre de formations dans différents formats (p. ex. :
vidéos en ligne, séances pratiques) et en assurant une communication
continue.

Conclusions : Lefficacité des CSTD pour réduire les niveaux de
contamination de surface a été confirmée, et le processus de gestion du
changement utilisé par I'autorité sanitaire semblait bien recu.

Mots-clés : soins de santé, exposition professionnelle, médicaments
dangereus, dispositifs de transfert de médicaments en systeme fermé,
gestion du changement
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INTRODUCTION

Health care workers’ exposure to hazardous drugs is asso-
ciated with adverse health effects, including reproductive
toxicities (e.g., difficulty conceiving, spontaneous abor-
tion), genetic abnormalities, and an increased risk of can-
cer.”> The US National Institute for Occupational Safety
and Health (NIOSH) has indicated that more than 250 haz-
ardous drugs may be found in health care settings,® and it
has been demonstrated that any worker involved with the
hospital’s medication circuit (i.e., the process flow of drugs)
is at risk of exposure to hazardous drugs.” Essentially, such
exposure can occur during receipt of drug shipments,
while preparing drugs, when delivering prepared drugs to
another department, while administering drugs, and dur-
ing disposal of hazardous drug waste.” CAREX (CARcino-
gen EXposure) Canada has estimated that approximately
79 000 Canadians, including health care workers, are occu-
pationally exposed to antineoplastic agents.?

Exposure to hazardous drugs occurs primarily through
dermal contact with drug-contaminated surfaces and/or
objects.»!? One Canadian study concluded that “frequently
contacted surfaces at every stage of the hospital medication
system had detectable levels of drug residue”.!! Those work
surfaces with confirmed drug contamination included, but
were not limited to, countertops, the biological safety cab-
inet (BSC), waste bins, IV pumps, and carts.!! Moreover,
urinary samples from health care workers at the facilities
where surface contamination was found had detectable
levels of cyclophosphamide, a hazardous drug commonly
used as a marker.!? These results demonstrate that physio-
logical uptake is possible. As such, and because there are
no established regulatory limits on occupational expos-
ure to hazardous drugs, best practice dictates that exposure
should be kept as low as reasonably practicable (a principle
also known as ALARP).

One means of reducing the exposure risk is to employ
closed-system drug transfer devices (CSTDs). A CSTD is
defined as “a device that mechanically prohibits the trans-
fer of environmental contaminants into the system and the
escape of the hazardous drug or vapor concentrations out-
side the system”.!* Numerous studies have been conducted
demonstrating the effectiveness of CSTDs in reducing
surface contamination.'*” As a result, a team of oncology
clinicians and researchers renowned for their expertise
in exposure to hazardous drugs recommended the use of
CSTDs in health care settings.> Moreover, CSTDs are refer-
enced as a best practice in safe drug handling guidelines by
various professional groups.!>18:19

In response, the Fraser Health Authority, in the prov-
ince of British Columbia, had plans to adopt CSTDs for
hazardous drug preparation and administration. The
health authority intended to fully implement CSTDs for
the preparation (in pharmacy) and administration (in

clinical settings) of all hazardous drugs, where clinically
appropriate (examples of clinically inappropriate situations
include, but are not limited to, drug incompatibility with
CSTD parts and administration requiring use of a needle,
such as intramuscular administration). For the purposes
of this study, hazardous drugs were those listed in the BC
Provincial Health Authorities Hazardous Drug List, with
the hazardous drugs in British Columbia being categorized
into Groups 1 and 2 based on Tables 1 and 2, respectively,
of the draft NIOSH List of Hazardous Drugs in Healthcare
Settings, 2020 (https://www.cdc.gov/niosh/docket/review/
docket233¢/pdfs/DRAFT-NIOSH-Hazardous-Drugs-
List-2020.pdf). The implementation of CSTDs into practice
is analogous to the introduction of a novel control measure.
For any newly introduced control measure, it is considered
best practice to evaluate the intervention to ensure that it
achieves the desired outcome,?*?! in this case, more spe-
cifically, whether CSTDs are indeed reducing levels of drug
contamination. This type of evaluation should be done
within each organization where the controls are intro-
duced, as implementation may vary between workplaces.!
Furthermore, although CSTDs have been found to reduce
drug contamination levels on surfaces, they do not elimin-
ate contamination completely>®17; therefore, the potential
for exposure remains and, from an occupational health and
safety perspective, an organization must assess and respond
to this possible risk.?!

The adoption of CSTDs will result in a change in prac-
tice for those who prepare or administer hazardous drugs.
Best practice dictates that an organization should have a
process to manage such a change, as it will affect workers’
health and safety.??* In addition, Maheshwari and Vohra??
concluded that the employer’s efforts with respect to cul-
ture, leadership, training, and communication during the
change management process can influence employees’ per-
ceptions and their resulting commitment to change. Given
that this initiative to adopt CSTDs involved a large BC
health authority, it was important to ascertain the percep-
tions of workers regarding the change management process
(details of the 6-step change management process are avail-
able by request to the corresponding author). This under-
taking served several purposes. First, the survey results are
likely to benefit other facilities with plans to implement
CSTDs. Second, the results may provide useful feedback
for improvement of the change management process for
other health and safety initiatives in the future and, in turn,
facilitate a smoother transition.

Opverall, the current study had 2 key objectives: to con-
firm the effectiveness of CSTDs in reducing surface con-
tamination levels at several hospitals within the health
authority and to ascertain workers’ perceptions about the
process surrounding the adoption of CSTDs into practice.
To our knowledge, no previous study has evaluated surface
contamination levels before and after a CSTD intervention

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < 2025;78(3):e3676 - https://doi.org/10.4212/cjhp.3676 2


https://doi.org/10.4212/cjhp.3676
https://www.cdc.gov/niosh/docket/review/docket233c/​pdfs/DRAFT-NIOSH-Hazardous-Drugs-List-2020.pdf
https://www.cdc.gov/niosh/docket/review/docket233c/​pdfs/DRAFT-NIOSH-Hazardous-Drugs-List-2020.pdf
https://www.cdc.gov/niosh/docket/review/docket233c/​pdfs/DRAFT-NIOSH-Hazardous-Drugs-List-2020.pdf

while also examining the change management process of
incorporating these devices into routine practice.

METHODS
Confirming Effectiveness of CSTDs

Surfaces Sampled and Time of Sample Collection

The first part of the current study had a before-and-after
design, the most common design employed by similar stud-
ies evaluating CSTD effectiveness.?* Our study specifically
examined outcomes with the ChemoLock CSTD (ICU Med-
ical), the model adopted for use at the Fraser Health Author-
ity following a multidisciplinary contract selection process.
The implementation of CSTDs occurred in October and Nov-
ember 2022. Three time points were selected to assess CSTD
effectiveness: T, 1 month before the introduction of CSTDs
at the sites; Ty, 1 month after initial introduction of the
CSTDs; and T,, 5 months after introduction. The times for
T, and T, were consistent with similar published studies.?>28

Wipe samples were collected from 4 participating acute
care facilities within the health authority, and similar types
of surfaces from each site were sampled at the 3 time points.
The surfaces selected for sampling were in pharmacy and
oncology units and are known (from discussions with
front-line workers or the literature'??) to be contaminated
with hazardous drugs and/or are likely to be contacted by
workers’ hands. Examples of such surfaces included the
refrigerator door handle, the BSC, the floor in front of
the BSC, and IV pumps. A total of 13 surface wipe samples
were collected at each of the 4 participating sites at T, with
sample collection being replicated at T} and T, for a total of
156 wipe samples.

Surface Wipe Sampling and Analysis

Surface wipe samples were collected using a validated
method developed by Jeronimo and others.>° Briefly, sample
collection involved using a Whatman filter paper moistened
with 0.5 mL of a water-methanol (20:80) solution with 0.1%
formic acid. A 10 cm x 10 cm template was used to establish
a fixed sampling area for flat surfaces. For objects that were
not flat, measurements were taken, and the surface area was
calculated manually.

Samples were analyzed using high-performance liquid
chromatography/tandem mass spectrometry, the gold
standard for analyzing hazardous drugs from wipe sam-
ples?’; the analyses were performed at the Occupational
and Environmental Hygiene laboratory at the University of
British Columbia. The concentration of each drug analyte
was reported in nanograms per square centimeter (ng/cm?).
This validated analytical method can simultaneously quan-
tify 11 drugs per wipe,® and the laboratory’s typical limit
of detection for each of the various analytes is presented in
Table 1.

Data Analysis

Surface contamination levels were summarized using fre-
quency distributions for each of the 3 time points, which
included the proportion of samples above the limit of
detection, the percent change in contamination for all wipe
samples, and the percent change in contamination by each
individual analyte (drug). Comparative analyses, for all drugs
combined and for each individual analyte, were conducted
using the Wilcoxon signed-rank test to determine whether
there was a difference in contamination levels over time
(2 separate pairs of sampling times: T vs T; and Ty vs T5).
The purpose of this analysis was to evaluate the effectiveness
of the intervention before and after CSTD implementation
(i.e., change from T, to Ty), as well as the sustained effect of
the CSTD over time (i.e., change from T, to T,). All analyses
were performed using SPSS version 29.0 (IBM Corporation),
and the level of statistical significance was set at p < 0.05.

Health Care Workers’ Perceptions of Change
Management Process

Questionnaire

No previous studies were known to have examined the
CSTD change management process; therefore, a new online
survey was developed to capture health care employees’
attitudes and experiences related to the transition to these
devices. Questions were created based on existing surveys
in the areas of human resources?® and change management
(SampleForms software; https://www.sampleforms.com/
questionnaire-form-sample.html), with input from experts
in occupational health and quantitative survey design.
The questions focused on overall perceptions of the imple-
mentation of CSTDs, the leadership demonstrated within

TABLE 1. Typical Limits of Detection (LODs)? for Hazardous

Drugs Analyzed in This Study

Analyte Typical LOD (ng/cm?)
Gemcitabine 0.0016
5-Fluorouracil 0.1168
Oxaliplatin 0.0877
Methotrexate 0.0015
Ifosfamide 0.0009
Cyclophosphamide 0.0031
Vincristine 0.0098
Vinblastine 0.0016
Bortezomib 0.0016
Docetaxel 0.0016
Paclitaxel 0.0016

2As per the analytical laboratory (Occupational and Environmental Hygiene
laboratory, University of British Columbia).
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individual departments and across the health authority
during the transition, communications during the tran-
sition process, and training provided on the appropriate
use of CSTDs. For example, one of the survey questions
was “How would you rate your level of satisfaction with
your department’s leadership provided throughout the
entire process of transitioning to CSTDs?” Participants
responded to each question on a 5-point Likert scale. Par-
ticipant demographic characteristics were also captured,
which included age, gender, work site, department, job
title, job status (i.e., full- or part-time), and years of experi-
ence. Lastly, participants were invited to submit com-
ments in response to open-ended questions about negative
experiences during the transition process, suggestions for
improvements related to the transition, and overall com-
ments about leadership.

Survey Recruitment

A study team member (T.ILE.C.) sent the survey link to
managers of pharmacy and oncology units, who subse-
quently shared the link with workers by email. Managers
also received a recruitment poster that they could print and
display within their departments as an additional (optional)
dissemination method. Interested participants were invited
to click on a link within the email message, which took
them to the electronic survey. At the survey website, they
were first shown an informed consent form and told that
completion and submission of the survey implied consent
to participate. The survey questions followed, starting with
those related to demographic characteristics. Participants

who provided their email address received a $5 electronic
gift card as recognition for their time.

Data Analysis

Survey results are reported primarily through descriptive
statistics, including frequencies. Missing data were not
replaced, given that no inferential statistics were deployed.
Group differences between the 2 job cohorts (i.e., pharmacy
staff and oncology clinic personnel) were calculated using
2 tests. All analyses were performed using SPSS software,
version 29.0 (IBM Corporation), and the level of statistical
significance was set at p < 0.05.

RESULTS

Surface Contamination

For each of the 3 time points examined, the sum of the
mass of all drugs extracted from the surface wipes was
25.817 ng/cm? for Ty, 4.010 ng/cm? for T}, and 0.068 ng/cm?
for T,. The maximum reported concentration for each drug
was typically observed at Ty; in fact, more analytes were
above the limit of detection at T, than at the other times
(numbers of analytes above the limit of detection were
43 at Ty, 23 at Ty, and 4 at T,). From T, to T}, the reduc-
tion in drug contamination level (in terms of total mass)
was approximately 85%, and from T, to T5, the decrease was
roughly 98%. The decrease in surface contamination levels
for both comparisons was statistically significant (p < 0.01).
Figure 1 depicts the extent of decrease for selected hazardous
drugs, and Table 2 provides detailed surface contamination

10000

1000

Concentration (ng/cm?)

iy
o

Gemcitabine

100 II I
1 II

Cyclophosphamide

Select Drug Analytes

ET0 mT1 mT2

Paclitaxel

FIGURE 1. Change in contamination levels at the 3 evaluated time points for 3 commonly prepared hazardous
drugs. To = before implementation of closed-system drug transfer devices. Ty = 1 month after implementation of
the devices, T, = 5 months after implementation. Note: The y axis has a logarithmic scale.
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data stratified by the various analytes. An additional table,
in Appendix 1, lists the surfaces evaluated and the corres-
ponding number of samples with contamination above the
limit of detection for each of the 3 time points.

Change Management Survey

Characteristics of Respondents

The survey was open for 6 weeks (May 1 to June 20, 2023),
and up to 3 reminder emails were sent. We estimated that
136 staff worked directly with the CSTDs or had a role in
their implementation. Since participants were not required
to answer every question, the sample size for each question
may have varied. On average, 50 people answered the survey
questions representing a response rate of approximately 35%.

Participants were primarily female (43/50), ranged in
age from 26 to 45 years (31/50), and had worked at the health
authority for up to 10 years (29/50). They were employed
full-time as nurses (18/50 [36%]) or pharmacy technicians
(21/50 [42%]) in inpatient or outpatient oncology (17/50
[34%] and 7/50 [14%], respectively) or in pharmacy (26/50,
[52%]). Most of the participants (43/53 [81%]) reported
working directly with CSTDs, but most (41/49 [84%]) had
no previous experience with these devices before imple-
mentation at the health authority, despite the majority
(29/50 [58%]) having 1 to 10 years of experience working
with hazardous drugs.

Descriptive Analysis

For purposes of the analysis, the original 5-point Likert
response scale was converted to a simpler dichotomous
scheme (i.e., negative/neutral and positive outcomes). Over-
all, most respondents (60%) had positive perceptions of the
CSTD transition process and felt that there had been a suf-
ficient level of support throughout the transition (Table 3).
Respondents were quite satisfied with leadership from their
department (73%) but were less satisfied with leadership
from the health authority itself (57%). Respondents had
mainly positive views regarding communications related to
the transition (63%) but were not as satisfied regarding the
thoroughness of the communications (55%).

The majority of respondents rated their personal aware-
ness of the plan to implement CSTDs as positive (70%),
although there was a significant between-group difference
between those working in oncology and those working in
pharmacy (18/21 vs 13/23, respectively, were somewhat or
very aware; X*(df 1) 4.49, p < 0.05). Among all respondents,
personal engagement was not rated highly before or during
the adoption of CSTDs (33% and 35%, respectively; Table
3). Another significant between-group difference emerged
with regard to whether training allowed for use of these
devices with confidence: most of those working in phar-
macy stated that they were somewhat or very confident,
whereas fewer than half of those working in oncology felt
the same (18/22 vs 9/21, respectively; x*(df 1) 6.98, p < 0.05).

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < 2025;78(3):e3676 - https://doi.org/10.4212/cjhp.3676

(o]
o
|
(%
>
(=}
o)
(1]
()
—
=
-
©
=
-
v
(=)}
=]
S
o
(%)
=]
(=}
©
=
©
N
C
==
S
o
y—
()]
E
-
—
(]
>
(=}
A
v
>
)
—
=
=
=}
©
=
i
[=
()]
v
c
o
o
—
(=}
—
(7}
=
g
44
g
©
-
(%]
>
=
©
£
£
=]
(%]
~
il
-
2
-
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Gemcitabine

Concentration
Variables

T,

T

To

T,

T

To

T,

T

To

T,

T

To

T,

T

To

T,

T

To

T,

T

To

0.0075 0.0020 0.0005

0.0005 0.0000 0.0000 0.0195 0.0079 0 0.0009 0.0006 0

0

0.0018 0.0090 0 0.0019 0.0023

0.4643 0.0551 0.0007

Average? (ng/cm?)

% remaining

273

66.1

40.5

16.4

121

495

11.9

Toto Ty

25.6

0.284 0.084 0.016

34.8

0.010 0.003 0.001

1.35
0.038

TitoT,

0

0 0.048 0.032

0.553 0.166

0

0.088 0.106

0

0.094 0.469

2.45

22.8

Maximum

(ng/cm?)

23

No. samples

>LOD

5 months after introduction of intervention.

aFor purposes of calculating the average, all values < LOD were treated as 0. The average values are reported to 4 decimal places, but calculations were based on values with all digits.

LOD = limit of detection, To = 1 month before introduction of intervention, Ty = 1 month after introduction of intervention, T,
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TABLE 3. Responses to Questions about Change Management Process

Response?; No. (%)
of Respondents®

Negative Somewhat or
Survey Question or Neutral Very Positive
How did you feel about the level of support provided by your employer throughout the entire process of 15 (34) 29 (66)
transitioning to CSTDs?
How would you rate your level of satisfaction with your department’s leadership provided throughout the 1 (27) 30 (73)
entire process of transitioning to CSTDs?
How would you rate your level of satisfaction with the health authority’s leadership provided throughout the 19 (43) 25 (57)
entire process of transitioning to CSTDs?
How effective was the communication in informing workers of the decision to implement CSTDs? 16 (37) 27 (63)
How effective was the communication in informing workers of the timelines for implementing CSTDs? 16 (36) 28 (64)
How would you rate your level of satisfaction with the frequency of communication regarding the 16 (37) 27 (63)
implementation of the CSTDs?
How would you rate your level of satisfaction with the thoroughness of communication regarding the 20 (45) 24 (55)
implementation of the CSTDs?
What was your personal level of awareness regarding the plan to implement CSTDs in your department? 13 (30) 31 (70)
Did the training on CSTDs allow you to use the devices confidently? 16 (37) 27 (63)
How would you rate your personal level of engagement prior to the adoption of CSTDs? 29 (67) 14 (33)
How would you rate your personal level of engagement during the adoption of CSTDs? 27 (64) 15 (36)
How would you rate your personal level of engagement after the adoption of CSTDs? 21 (48) 23 (52)
How would you rate your level of satisfaction regarding the engagement you personally had with your 17 (39) 27 (61)
department’s leadership throughout the entire process of transitioning to CSTDs?
How would you rate your level of satisfaction with the overall process with respect to transitioning to CSTDs? 17 (40) 26 (60)

CSTD = closed-system drug transfer device.

aRespondents used a 5-point Likert scale, and the results were converted to a dichotomous response scheme.
bThe sample size was variable across questions (ranging from 41 to 44), because a response to every question was not required.

About half of the respondents answered one or more of
the open-ended questions. Some felt there had not been suffi-
cient training and/or support during CSTD implementation
and suggested that greater site-based support was required.
One respondent stated that “[the] go live date was before
the vendor came to do an intro on the products. We had to
just figure them out ourselves with non-hazardous drugs.”
Another cited “poor follow-up with supplemental teaching
after implementation.” Suggested improvements included
more and/or different training, especially after implementa-
tion, including hands-on practice, training videos, and avail-
ability of hard copies of procedures. Others requested better
communication and support: “Some type of pharmacy wide
meeting to make sure more of the staff was informed.”

DISCUSSION

This study was intended to evaluate the adoption of CSTDs
into practice at a Canadian health authority. Specifically,
it aimed to confirm the effectiveness of the selected CSTD

device in reducing surface contamination, as well as to
ascertain workers’ perceptions of the change management
process. Analysis of wipe samples showed that surface
contamination had declined by 1 month after the intro-
duction of CSTDs, and the decrease in contamination was
maintained at 5 months after implementation. This reduc-
tion was observed with respect to the total mass of resid-
ual drug, as well as the proportion of wipe samples with
contamination above the limit of detection. These findings
are comparable to those of previous studies. Siderov and
others'* reported that cyclophosphamide contamination
was reduced to nondetectable levels following introduction
of CSTDs. We had similar findings at Ty and T (i.e., below
the limit of detection), not just for cyclophosphamide, but
for all drugs examined in the current study. Similar to other
studies,?>2632 we found a statistically significant difference
in surface contamination levels before and after implemen-
tation of CSTDs. Like Bartel and others,'> we found that
contamination levels were reduced in both the drug prep-
aration (pharmacy) and drug administration (oncology)
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departments following the introduction of CSTDs. The
novelty of the current study lies in the particular CSTD
model used and how and where the samples were obtained.
To our knowledge, only 2 other studies have evaluated the
effectiveness of the ChemoLock CSTD. One study, by Soefje
and others,3* was a laboratory-controlled evaluation; the
other, by Bishay and others,** examined the effectiveness of
the ChemoLock CSTD in tandem with cleaning protocols.
Our study builds on this limited body of work with respect
to evaluating the effectiveness of the ChemoLock CSTD in
reducing surface contamination with hazardous drugs.

According to the results of our survey of health care
workers, the change management process employed by the
health authority appeared to be well received. Participants
had positive perceptions about the leadership demonstrated
and the support they received with respect to the transition
process. These findings are noteworthy given the conclusion
of DeJoy and others® that there is greater compliance with
use of these engineering controls when employees perceive
management as having a higher commitment to safety. In
addition, adherence to CSTD use, as well as to other ele-
ments of safe drug handling protocols, can improve the
overall safety culture of an organization.’® However, par-
ticipants also raised some concerns and suggested areas
for improvement, notably, with respect to training and
communication. Not surprisingly, these 2 factors were also
deemed by Boiano and others® to represent deficiencies
with respect to improving nurses’ compliance with safe
drug handling guidelines. We also noted significant dif-
ferences in a few areas between respondents from oncol-
ogy and those in pharmacy. Going forward, other health
authorities may want to perform a pre-implementation
assessment to ascertain whether a particular department
might need more or different support and/or training dur-
ing the transition to CSTDs.

Although this study had many positive findings, it also
had some limitations. The scope of our project allowed us to
examine only 2 time points after CSTD implementation. To
confirm that these devices continue to remain effective, it
would be important to assess surface contamination levels
over a longer period. To our knowledge, time trend analy-
sis of surface contamination levels has not been conducted
in British Columbia. In addition, this study examined only
one model of CSTD, but several types of CSTD are avail-
able on the market. To get an overall understanding of the
effectiveness of CSTDs, it would be important to evaluate
all commercially available CSTDs in Canada using a similar
study design. Lastly, only 4 acute care facilities participated
in the study, and only about 50 health care workers com-
pleted the survey; it is suggested that future similar studies
increase the sample size for greater generalizability. More-
over, it would be valuable to examine surface contamina-
tion levels and the change management process at various
types of facilities (e.g., long-term care, veterinary clinics).

CONCLUSION

Overall, the CSTD adopted for use was found to be effect-
ive in reducing surface contamination levels and, in turn,
the risk of occupational exposure. However, drug con-
tamination was not completely eliminated and, therefore,
health care workers who handle hazardous drugs must
still use precautionary measures (e.g., gloves, gowns, hand
hygiene). The change management strategy employed for
implementation of the CSTDs appeared to be well received.
However, feedback from survey respondents indicated that
more thorough training and ongoing communication are
important considerations when implementing CSTDs as
the standard of practice.
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APPENDIX 1: Summary of surfaces evaluated and corresponding number of samples above

detection for all 3 time points.

Timing; No. of Readings > LOD

To (Before T; (1 Month T, (5 Months Total n (no. of wipes x

Surface CSTD) after CSTD) after CSTD) no. of drugs detected)
Floor in front of BSC 9 6 1 132
Pass-through door handle (prep room side) 8 5 2 132
BSC surface 4 3 0 132
Door handle of patient washroom 3 2 0 132
HD fridge handle 3 1 0 132
Door handle from prep room back into anteroom 3 0 0 66
Pharmacy work surface 3 0 0 99
Computer mouse 2 3 0 99
Door handle of chemotherapy fridge 2 0 0 33
Supply cart handles 1 1 1 165
IV pump 1 0 0 99
Sink handles in nursing prep area 1 0 0 66
Calculator 1 1 0 99
Drawer handle (for pens) 1 0 0 33
Marker for chemotherapy drugs 1 0 0 33
Drug box handle (anteroom) 1 0 0 33
Door handle of waste utility room (hallway side) 0 1 0 66
Door handle of patient room 0 0 0 33
Door handle of chemotherapy room 0 0 0 33
Chemotherapy preparation counter top 0 0 0 33
Chair-side table top 0 0 0 33
Omnicell touch screen 0 0 0 33
Total no. of surface types with readings > LOD 16 9 3 1716

BSC = biological safety cabinet, CSTD = closed-system drug transfer devine, HD = hazardous drug, LOD = limit of detection.
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