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The Art and Science of Infusion Nursing

   BACKGROUND 

 The placement of short peripheral catheters (SPCs) is the 
most commonly performed medical procedure, and regis-
tered nurses (RNs) are most often responsible for their care 
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and maintenance. Although there are detailed guidelines 1  ,  2
to inform the care of these devices, policies and practices 
vary from institution to institution, unit to unit, and nurse 
to nurse. These variations have consequences for patients, 
nurses, and health care facilities. 3-6   Clinical judgment  and 
critical thinking  are often used to summarize the processes 
that nurses use in the care of SPCs, 7  but these terms fall 
short of elucidating the complex decision-making processes, 
knowledge, or skills that are used or needed. 8  ,  9  

 The Infusion Nurses Society recommends that all nurses 
receive education regarding SPC care on hire and on an 
annual basis to have the most current information and 
evidence. 2  Although implementing ongoing education pro-
grams communicates a commitment to excellence in SPC 
care and helps standardize practice, they are not universally 
implemented. As a result, nurses’ SPC practices are often 
guided by institutional policy, personal and professional 
experience, and by those with whom they work. 10  While 
using more than 1 source of information has potential 
benefits, 11  this approach can also contribute to confusion 
and inconsistency in practice, 12  particularly when the infor-
mation is based on inaccurate or outdated evidence. 

 However, current evidence related to SPC care is often 
lacking 13  and guidance inconclusive. 11  Some researchers 
found a once-per-24-hour flushing schedule sufficient to 
avoid complications, 14  whereas others concluded an every-
12-hour schedule to be effective. 15  Recommendations 
regarding flush volumes may be challenging to implement. 
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One study 14  proposed that 3 mL of 0.9% sodium chloride 
were adequate to maintain catheter patency, because the 
volumes used in clinical settings depend on whether pre-
filled 0.9% sodium chloride syringes are used, the size of the 
syringes that are available (3 mL, 5 mL, or 10 mL), institutional 
policy, or other factors. In addition, many of the SPC research 
studies that are conducted in clinical settings follow prescrip-
tive protocols and procedures or the research is conducted 
in laboratory settings where conditions are controlled 16 —
circumstances that are neither likely to translate to nor repre-
sent the complex realities of clinical environments. 

 Catheter site assessment and flushing may be dictat-
ed by policy, but nurses also take patient acuity, vascular 
health, catheter dwell time, and the type, frequency, and 
infusion rates of the medications or fluids into account. 
Based on these considerations, a nurse often determines 
the frequency of flushing that is warranted. 8  ,  17  However, 
as with much expert knowledge and skill, nurses’ practices 
regarding SPC care remain difficult to discern because of its 
subtlety, the context of where it occurs, and the limitations 
of documentation to capture the nuances of  routine  SPC 
care. 8  ,  18  ,  19  Although surveys and observations have been 
conducted regarding nurses’ SPC care, 6  ,  20  there is a dearth 
of understanding about the factors that influence nurses’ 
SPC care decisions and the outcomes of these actions, 
information that could be used to inform clinical education, 
best practices, and patient care. The purpose of this study 
was to examine the current SPC flushing practices among 
a cohort of medical–surgical nurses. The specific study 
aims included: (1) exploring the factors, including experi-
ence, that influence nurses’ care of SPCs; (2) quantifying 
the frequency and type of SPC flushing; (3) quantifying 
the volume of flush solution used; and (4) examining the 
relationship between frequency and volume on SPC end-
of-shift status.   

 METHODS  

 Design 
 A mixed-methods approach was used to meet the study 
aims. Quantitative data were collected using an intrave-
nous (IV) data collection sheet to record SPC care, including 
years of experience, occurrence, time, purpose, and flush 
fluid volume ( Figure 1 ). The IV data collection sheet was 
developed by the research team and modified based on 
pilot testing with 5 clinical nurses before the start of the 
study. Qualitative data collection was achieved using focus 
groups. To meet the study goals, the research team devel-
oped a semistructured focus group guide that focused on 
understanding nurses’ practice and rationale for flushing 
and the factors that influenced SPC care ( Table 1 ).     

 Setting 
 This study was conducted at a 935-bed academic medical 
center on a 32-bed acute care neurology and neurosurgery 

unit. The unit employs 35 RNs and has an average daily cen-
sus of 29 patients. The RN-to-patient ratio is typically 1:5, 
and all of the patients on the unit are required to have a min-
imum of 1 SPC per hospital policy unless otherwise ordered.   

 Procedures  

 Ethical Review 
 Before beginning any study activities, the proposed procedures 
were reviewed by the University Office of Human Research 
Ethics and were determined not to constitute human subjects 
research as defined under federal regulations. Participation in 
all of the study activities was voluntary. The confidentiality of 
participants’ identity was enhanced by limiting the requested 
demographic information to 1 item (years of experience), the 
completion of which was also voluntary.   

 Recruitment 
 All of the clinical nurses (N   =   35) employed on the unit full-
time were encouraged to document their SPC care activi-
ties, participate in a focus group, or both—participating in 
1 activity was not a prerequisite for the other. Information 
about the study purposes and invitations to participate 
were communicated by members of the research team 
during monthly staff meetings and through the unit email 
distribution list. Part-time staff and nurses who floated 
from other units within the hospital were excluded from 
participating, because their practices and reasons for flush-
ing could differ from those of the full-time nurses on the 
unit. Clinical nurses who were interested in participating 
contacted the study team.   

 Data Collection 
 Training sessions about how to complete the data collec-
tion form were provided for those who volunteered to 
participate. Nurses were asked to develop and use a unique 
identifier on their data collection sheets throughout the 
study period. 

 The blank datasheets were distributed by the outgoing 
charge nurse to all incoming nurses at the start of the 
12-hour day or night shift (07:00-19:00 or 19:00-07:00). 
Participating nurses were asked to record the patient’s room 
number, SPC insertion date, and site location. Throughout 
the shift, nurses were asked to record each flush, the time 
of the flush, the reason for the flush, and the fluid volume 
that was used ( Figure 1 ). Charge nurses were encouraged 
to periodically check the participating nurses’ progress in 
completing the data collection form during the shift and 
to offer assistance if needed. At the end of the shift, SPC 
patency was recorded. Participating nurses were free to 
discontinue or suspend their participation at any point 
during a shift for any reason including but not limited to 
personal preference, patient load, or patient acuity. Nurses 
were encouraged to note patient conditions, such as fluid 
restrictions, that may have influenced the amount of flush 
volume used. Completed datasheets were collected in 
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a folder at the nurses’ station and were checked within 
12 hours by a member of the research team for complete-
ness and accuracy. For each shift that a nurse collected 
data, they were entered into a weekly drawing for a $15 
coffee or meal card.

Focus groups
To accommodate nurses working both day and night 
shifts, focus groups were scheduled at 07:30 am, 11:15 am, 
13:30 pm, and 06:30 am. Only 1 focus group was scheduled 
during night shift hours, but night shift nurses were encour-
aged to attend the 07:30 session if they were unable/did 
not want to attend a session during their shift. The sessions 
were facilitated by a member of the study team. The groups 
were held in a private conference room and recorded using 
2 digital recorders. Participants were asked to sign in using 
their unique identifier but were not required to do so and 
were asked to keep information shared during the session 
confidential. The facilitator also recorded field notes and 
impressions during the session.21

ANALYSIS

Quantitative
The information documented on the data collection 
sheets were entered into an Excel spreadsheet (Microsoft, 
Redmond, WA) and double checked for accuracy and com-
pleteness by the principal investigator before analysis. 

Figure 1 Short peripheral catheter flushing data collection sheet. Abbreviations: cont. infusion, continuous infusion; ID, identifier; IV, intravenous 
device or short peripheral catheter; pre-med., preflush medication; post-med., postmedication administration; pt., patient; rm, patient room 
number.

TABLE 1

Focus Group Questions
1. How would you describe your routine practice for caring for 

SPCs? 
Prompts: For example, what do you do when you come on shift 
when you have patients with an SPC? Explain why you do what 
you do (experience level? Your [or someone else’s] past negative 
experience(s)?)

2. Can you tell me about the factors that you consider when caring 
for a SPC? 
Prompts: If the decision is to flush or not to flush, do you go by 
physician order? 
Patient complaint/request? Desire to know if it is working?

3. Are there times when you are prevented from performing your 
routine practice?

Abbreviation: SPCs, short peripheral catheters.
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Descriptive statistics and other quantitative data analysis 
procedures were performed using Statistical Analysis 
System software (SAS Institute Inc., Cary, NC). Frequency 
counts and correlations were calculated to examine flush 
frequency and flush solution quantity. The strength and 
direction of the association among flush frequency, flush 
volume, and SPC end-of-shift status values (patent = 
5, occluded = 4, infiltrated = 3, RN removed = 2, and 
other = 0) were analyzed using point biserial tests of 
significance for the correlations among the 5 binary vari-
ables and flush frequency and amount of flush solution 
(Figure 1). Trends regarding the time of day (work shift) 
and flushing practices were also examined and graphed.

Qualitative
The focus group digital recordings were transcribed into 
text by a professional transcription service. The completed 
transcripts were accessed via a password-protected website 
and downloaded and printed for manual review and coding. 
The members of the research team reviewed the transcripts 
concurrently with the digital recordings to ensure the com-
pleteness and accuracy of the transcriptions and to become 
more familiar with the data that were shared during ses-
sions facilitated by other team members. Any proper names 
were redacted from the transcripts on review. Field notes 
and memos were also used to inform analysis.

After concordance between the transcripts and digital 
recordings was confirmed, paper copies of the transcripts 
were independently reviewed and manually coded by 
3 members of the research team. Coding focused on iden-
tifying themes related to SPC care and were categorized 
under the areas of interest.22 Notations were made when 
unique aspects of SPC care were identified and when 
similar practices or constructs were expressed by more 
than 1 participant.23 The team coding sessions involved 
reviewing the transcripts for the themes and codes that 
were identified by each team member. The identified data 
were entered into a matrix display to better visualize the 
commonalities and differences.24 Data analysis continued 
through discussion until consensus was achieved.21,25

After data analysis was complete, team meetings were 
held to discuss and compare the qualitative and quantitative 
findings.26 When applicable, data from each source (focus 
group, data collection sheet) were compared for common-
alities and differences, and new categories were identified. 
The use of the unique identifiers on the data collection 
sheets and focus group attendance sheets allowed for a 
deeper understanding of participants’ flushing practices.

RESULTS

Sample
Data collection occurred during one 2-week period and one 
1-week period in May 2018. Thirty-three unique identifiers 
were recorded on the data collection sheets. Given that the 

number of clinical nurses was 35 and participating nurses 
were asked to use a unique identifier, this finding suggests 
that a majority of RNs on the unit (>18) completed at least 
1 data collection sheet. The years of experience of RNs who 
completed a data collection sheet ranged from 12 weeks to 
26 years. The nurses on day shift had an average of 5.4 years of 
experience, whereas those on night shift averaged 7.7 years.

Information regarding 538 flushes was collected, and a 
majority (n = 458; 85%) of flushes were performed before 
or after medication administration or for maintenance 
purposes (Table 2). The SPC length was 3 inches, and the 
gauges (diameter) included 18, 20, 22, and 24 gauges. The 
end-of-shift status data were missing for 15% (n = 58) 
of the 412 unique SPC observations, and 80 flushes were 
documented as a continuous infusion. Four focus groups 
were held according to the previously described procedure. 
A total of 13 nurses participated in the sessions. The session 
durations ranged from 20 to 30 minutes.

SPC Flushing

Frequency
Overall, 100% (n = 13) of focus group participants said 
that they flushed SPCs at least once per shift. Participants 
noted that, during the flushing procedure, they assessed 
the SPC site for phlebitis and functionality, checked the 
date of SPC dressings, and shared the same opinion about 
the importance of this assessment. Most RNs did not rely 
on a licensed independent provider order (eg, physician or 
nurse practitioner) for flushing because the guidelines are 

TABLE 2

Flush Type and Frequency: 
Reasons for Flushing
Data Collection Sheet Frequency (N = 538)

Premedication 60

Postmedication 63

Maintenance 335

Continuous infusion 80

Focus group

 Giving medication 13

 Patient discomfort 7

 To check patency 5

 Per patient request 5

 Patient condition (ie, unstable, frequent  
 medications, seizure patient) 5

 Blood in catheter 2

 Per LIP order 1

 Per hospital policy 1

Abbreviation: LIP, licensed independent practitioner.
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outlined in hospital policy and negated the need for orders 
to guide SPC care. However, 1 participant referred to flush-
ing SPCs per policy (flushing once per shift), which suggests 
that some nurses may use a standardized rather than a 
patient-specific approach to care.

Preparedness
A majority (n = 10; 77%) of focus group participants said 
that they flushed SPCs at the beginning of their shift to 
verify patency. They prioritized the SPCs of patients who 
were identified as being at high risk for seizures, requiring 
frequent pain medication, or being unstable. It is important 
to note that the rationale for flushing an SPC at the begin-
ning of the shift was not on the basis of a patient’s current 
condition per se but on a patient’s potential to deteriorate 
and expressed desire to be prepared for the worst as one 
nurse explained:

“It’s my duty…to make sure [the SPC is] patent so 
that we can use it if necessary. Whether they’re 
med locked or not you need to make sure that if you 
need it in an emergency it’s patent.” (Focus Group 4, 
Interviewee 3).

The focus group participants reported that they flushed 
SPCs at the beginning of the shift, but the time parameters 
for this activity were not discussed. The research team 
initially considered this time period to be within the first 
or second hour of the shift; however, analysis of time-of-
first-flush frequency within specific time periods during the 
day and night shift revealed that a majority of first flush(es) 
were documented within the first 6 hours of the 12-hour 

shifts (Figure 2). The first-flush practices did not statisti-
cally differ between day and night shift (P = .55), but the 
proportion of SPCs that were flushed during night shift was 
significantly (P = .01) higher than during day shift (Table 3). 
However, the data analysis indicated that more experienced 
nurses worked the night shift (19:00 pm-7:00 am), which, 
based on more experienced nurses who reported a tenden-
cy to flush SPCs more often, could explain why more SPC 
flushes were performed on night shift (Figure 2).

The differences in SPC care on day shifts versus night 
shifts were also noted during the focus group sessions as 
participants discussed how the priority of SPC care changed 
based on other responsibilities, patient status, and the 
amount of time available. In spite of this fact, participants 
were in accord about the importance of SPC assessment 
and flushing. Nevertheless, time constraints and the pres-
ence of continuous fluid infusions contributed to prioritiz-
ing other aspects of patient care over SPC flushing. One 
nurse explained, “During the day is when I do not flush 
everybody’s IV, [it is] because I am so crazy busy.”

Another noted, “I have time, like I’m working nights and 
I’m going and flushing everybody’s IV. If it’s during the day I 
would only flush it if I know this is something that I’m gonna 
need.” However, this account also suggests that, despite 
time constraints, nurses remain mindful of patient acuity 
and their potential for physical deterioration.

Before and After Medication
Participants’ behaviors regarding flushing after IV medi-
cation administration are illustrated in Table 2. A majority 
of flushes (62%; n = 335) were documented as being 

Figure 2 Day shift versus night shift flushes in 6-hour increments (N = 140).
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performed for maintenance. Although focus group partici-
pants reported that they regularly flushed before and after 
IV medication administration, a discrepancy was noted 
between the number of premedication flushes (n = 60) 
that were performed compared with the number of post-
medication flushes (n = 63). In cases of a continuous fluid 
infusion, most nurses said that they flushed after adminis-
tering medications to assure timely and complete dosing.

Flush Volume
During the focus groups, 6 participants mentioned the flush 
volume of 0.9% sodium chloride that they regularly used. 
However, SPC flushing and catheter longevity were not 
mentioned during the focus group sessions—an omission 
that may reflect a lack of knowledge about the mechanics 
of flushing or that the longevity that matters is during the 
12 hours of their shift27 and the prioritization of short-term 
patency rather than the life of the SPC.

The flush volumes documented on the data collection 
sheets ranged from 2 mL to 10 mL, with 10 mL the most 
frequent (Table 4). Analysis on effect size of the association 
between flush frequency and volume and SPC end-of-shift 
status found weak biserial correlations, which indicated 
that patent SPCs (n = 5) were flushed more frequently and 
with larger flush volume than those that were occluded 
(n = 4), infiltrated (n = 3), RN removed (n = 2), or other 
(n = 0; Table 5).

Experience
The Spearman correlation between years of nursing expe-
rience and average number of flushes was 0.17, a relatively 
weak but positive result indicating a linear relationship 
between years of experience and flush frequency. This 
relationship was further evidenced through the use of a 

linear model that showed the average number of flushes 
increased by 0.036 for each additional year of experience. 
Although the experience-to-flush frequency correlation 
was statistically weak and the increase was incrementally 
low, the role of experience in SPC care was one of the first 
topics mentioned during the focus group sessions.

Data from the focus groups indicated that nurses were 
more mindful and more cautious with SPC treatment if 
they had previous experience with complications related 
to treatment or personal experience of patient pain related 
to SPCs. When discussing the factors that informed their 
flushing practices, nurses referred to a cognitive dimension 
of knowing, as 1 nurse explained, “I would say ‘experi-
ence,’ knowing that there are certain medications that are  
vesicants or irritants.” The other type of experience orig-
inated from an awareness of the unpredictable nature 
of patients’ condition and nurses’ ability to detect subtle 
changes that develop over time. It was the potential for 
deterioration that prompted nurses to prepare for the 
worst—which translated to flushing SPCs, “We’ve all had a 
patient or heard about a patient who we deemed was sta-
ble and then all of a sudden you’re calling a rapid [response 
team] on them and you need IV access.”

DISCUSSION

This study examined the SPC catheter flushing practices 
among a cohort of medical–surgical nurses working on a 
neurology–neurosurgery acute care unit. Patient acuity, 
experience, and the amount of time available influenced 
nurses’ SPCs flushing practices. Johansson et al10 noted sim-
ilar results on the effects of workload and time constraints 
on catheter care.

TABLE 3

Statistical Analysis of Day Versus Night Shift Flushing Practices
Time of Flush P Value Conclusion

Day shift vs night shift .0123 Proportions are significantly different

Beginning of day shift vs beginning of night shift .5516 Proportions are not significantly different

TABLE 4

Maintenance of Short Peripheral Catheter Flush Volumes
Maintenance Flush 
Numbera Minimum, mL Maximum, mL Median, mL Mean, mL

1 2 10 10 8.94

2 5 10 10 9.42

3 10 10 10 10

4 5 5 5 5
aMaintenance flush number refers to the first, second, third, and fourth flush for a given catheter.
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Reasons for Flushing
Although only 5 focus group participants mentioned flush-
ing SPC in relation to patency, it is possible that this task 
is so routine that some nurses just failed to mention it. 
However, the small discrepancy between the number of 
premedication flushes (n = 60) compared with the number 
of postmedication flushes (n = 63) suggests that SPCs are 
not always flushed before medication administration. It is 
unlikely that this difference could have been a documen-
tation error, because the information was recorded by the 
nurse performing the procedure in real time. Keogh et al20 
also found that premedication flushing was omitted. This 
finding is concerning, because omitting this step leaves 
patency unconfirmed before medication administration, 
thereby increasing the risk for medication infiltration and 
vascular compromise and assuming that an incompatible 
solution is not in the catheter.6,20

Flush Volume
A weak but positive relationship was found between fre-
quency and volume of flush solution to end-of-shift paten-
cy. This result suggests that patency may be better achieved 
with 10-mL prefilled syringes and once-a-shift flushing for 
all SPCs. Although nurses were less likely to flush SPCs when 
there was continuous maintenance fluid (eg, 0.9% sodium 
chloride) infusing, they did flush after IV medication admin-
istration. Whereas Keogh et al28 concluded that definitive 
trials of flushing volume and flushing frequency of SPC 
management were achievable, those procedures could 
be difficult to implement in clinical settings and may be 
misguided for all patients. Belief that SPC flushing is a low 
priority or not needed in the presence of a maintenance 
fluid is widespread and one that presents an opportunity 
for education focusing on the mechanics of flushing and the 
limitations of infusion pumps regarding patency.2,17,27

Experience
The SPC flushing practices among more experienced nurses 
in this study were guided by their clinical knowledge of the 
unpredictable nature of some conditions, a finding that 
aligned with that of Johansson et al,10 who also found a 
relationship between experience and SPC management. 
Similarly, nurses in this study also articulated ways in which 
they used their experience and skills to identify and prior-
itize the care of patients who they assessed and identified 

as having a higher potential for decline, SPC complications, 
and communicated their need to be watchful for these 
patients. Although the need to be diligent when caring for 
a patient whose condition is uncertain or unpredictable is 
obvious, maintaining a state of hypervigilance is unsustain-
able; however, the act of flushing SPCs at the beginning of 
shift offered experienced nurses peace of mind.

Less experienced nurses were more likely to prioritize 
tasks based on the amount of time available and to use 
policies to inform their practice. This practice may be 
beneficial in the short term but could prove problematic 
over time. The differences between the experienced and 
less experienced nurses’ described practices align with 
Benner’s8 developmental framework of novice-to-expert 
development.

STRENGTHS AND LIMITATIONS

Strengths of the study are primarily associated with the 
use of a mixed-methods approach that combined the indi-
vidual strengths of quantitative and qualitative research 
while at the same time compensating for the weaknesses 
of these methodologies when used alone.29,30 This method-
ology allowed researchers to connect the practice patterns 
captured in the qualitative data with nurses’ rationale for 
flushing practice, resulting in a more complete understand-
ing of both the actual practice and the factors motivating 
practice. In addition, quantitative practice patterns were 
validated by themes discovered in focus groups and vice 
versa. Efforts were made to maintain the confidentiality of 
the data collection.

Using only the full-time nursing staff on a single unit 
may limit the generalizability of the study but also provid-
ed a rich understanding of nurses’ practice. Although data 
collection relied on self-report, the data collection form 
was pilot tested before use and deemed sufficient to meet 
the study aims. Nurses self-selected to participate, but the 
number of unique identifiers that were used on the data 
collection sheets suggest that a majority of RN staff on the 
unit participated. Focus group participants may have been 
reluctant to voice certain motivations or practices in the 
presence of their peers, but participants were encouraged 
to contact or schedule a one-on-one interview with a mem-
ber of the research team with any additional information 

TABLE 5

Point Biserial Correlation/End-of-Shift Status: Flush Volume and Frequency

Component

End-of-Shift Status (Assigned Value)

Patent (5) Occluded (4) Infiltrated (3) RN Removed (2) Other (0)

Total flush volume 0.0832 –0.0491 –0.0723 –0.1177  0.0188

Flush frequency 0.1236 –0.0315 –0.0209 –0.0783 –0.0653

Abbreviation: RN, registered nurse.
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or questions. The clinical environment (ie, staffing levels, 
patient acuity, and workload) may have influenced data 
collection, but the duration of the data collection period 
(3 weeks at 2 points in time) was intended to mitigate these 
effects.

IMPLICATIONS FOR PRACTICE

The behaviors that were identified and the rationale provid-
ed by the nurses in this study correspond with Benner’s8,9 
description of the stages of clinical competence, with newer 
nurses demonstrating a task-based motivation for flushing 
practice and more experienced nurses drawing on experien-
tially based intuitive clinical wisdom. As noted, SPC flushing 
practice was often motivated by the desire to prepare for 
unexpected patient events that might require immediate 
SPC access. Expert nurses are often better able to read and 
evaluate subtle clinical cues,8 anticipate the need for vascu-
lar access, and use this information to guide practice.29 In 
light of this finding, unit staffing should ensure the presence 
of experienced and proficient nurses along with newer and 
less proficient nurses. In addition, exploring and understand-
ing experience-level differences in knowledge, motivation, 
and practice may help guide future policy and education.

Barriers to flushing, which were identified in the focus 
groups, included lack of time and lack of priority and war-
rant further exploration. Flushes occurred more frequently 
on night shifts, and focus group data suggest that tasks are 
prioritized based on perceived importance of a task and 
the amount of time available. Many studies show correla-
tions among increased nurse workload, inadequate staffing 
levels and missed care,31-33 which suggest that periods 
of respite, such as formalized quiet times, may provide 
intervals for tasks such as SPC flushing to be performed. 
Research on other nurse interventions has identified lack of 
knowledge, lack of standardization,15 and the perception of 
an activity as a low priority as barriers to task completion.34 
Future research should be directed toward a better under-
standing of the effects of these variables, as well as the 
influence of staffing levels and annual education on nurses’ 
SPC flushing practices.

CONCLUSIONS

The quantitative findings showed correlations among years 
of experience, work shift, and SPC flushing. These results 
were supported in the qualitative findings, which identi-
fied themes related to practice behavior, including expe-
rience with complications, patient acuity, and workload. 
Although an SPC can fail after verifying patency, flushing 
afforded a sense of preparation or peace of mind to the 
nurses. Future research may be directed toward using 
these findings to design policy, education, and practice 
interventions to optimize SPC flushing practice and ensure 

proper SPC maintenance and patency. Future studies could 
explore the connections between policy and nurse practice 
and identify ways to increase the utility of policy in shaping 
practice.
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Erratum
Best Practices to Decrease Infusion-Associated Medication Errors: Erratum

In the July/August 2019 issue of Journal of Infusion Nursing, there was an error in the article entitled “Best Practices to 
Decrease Infusion-Associated Medication Errors” by Zane Robinson Wolf and Ronda G. Hughes.

On page 186 in the Results section, the total number of articles identified should be 490, not 491 as printed. The cor-
rected sentence should read:

“A total of 490 articles were identified in the 504 newsletters.”
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