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ABSTRACT

Background: Blood tests are usually obtained by venipuncture which is an insertion of
a needle into a vein. Since blood collection is frequently ordered, it contributes to the in-
creased workload on healthcare professionals. Thus, utilization of previously inserted pe-
ripheral intravenous lines for blood collection is proposed to decrease the work burden.
Objective: The aim of the study was to make assessment of the awareness and practice of
emergency medicine and intensive care unit staff regarding blood sampling via pre-exist-
ing peripheral line. Methods: This is a cross-sectional study used a web-based and self-ad-
ministered questionnaire. It distributed among emergency department and intensive care
unit staff between November 2021 and February 2022. Results: A total of 95 healthcare
providers participated in the study. Most respondents were nurses (n=49, 51.5%) with
58.5% assigned to the intensive care unit. The overall mean awareness score was 1.74
out of 4 points with standard deviation of 1.29. Poor awareness was found among (n=65,
68.4%) and the remaining (n=30, 31.6%) had good awareness. Positive significant associ-
ation has been observed between the level of awareness and practice (p=0.015). no sig-
nificant difference was found between the emergency department and intensive care unit
staff in terms of awareness level and practice. Conclusion: Findings from the current study
showed variation in participants’ views, hence, nurses and other health care providers are
left to use their personal preferences in deciding patient care. This highlights the need for
establishing institutional policies regarding blood sampling via a pre-existing peripheral
intravenous line.

Keywords: Pre-existing peripheral intravenous cannula, venipuncture, blood sampling, policy,
awareness.

1. BACKGROUND

Blood tests are usually required to facilitate the diagnosis of patient’s dis-
ease, aid the assessment of disease progression, and to monitor the interven-
tion effectiveness (1). These blood tests are usually obtained by venipunc-
ture which is an insertion of a needle into a vein (1) which is an invasive and
painful technique that may negatively impact patients’ experience (2). For
instance, it can expose patients to infections, hematomas, bruises, peripheral
nerve injury, and its influence may extend to affect the psychological status
of the patient by provoking their anxiety (2, 3). Besides its effect on patients,
health care providers are also prone to mental and physical risks in the form
of stress and accidental needle stick injury, respectively (2, 3).

Venipuncture is one of the procedures performed daily in the emergency
department and other hospital units. Although in most cases it is done by
nurses, other trained healthcare staff are eligible to perform it. Since blood
collection is frequently ordered, it contributes to the increased workload on
healthcare professionals. Thus, utilization of previously inserted peripheral
intravenous lines for blood collection is proposed to decrease the work bur-
den and enhance the provided care (1, 3). Furthermore, it is perceived as a
satisfactory method in the reduction of blood collection rate via venipunc-
ture (1).
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Several studies concluded that blood sampling
through direct venipuncture and peripheral intravenous
cannula are equivalent when hematology, coagulation,
and chemistry laboratory tests are analyzed (1-5). To
ensure the accuracy of these laboratory test various pro-
tocols have been suggested by numerous researchers.
For instance, Corbo et al. have pursued the cessation of
the infused intravenous solution for at least 2 minutes
and a waste of 5 mL of blood before specimen aspiration
to ascertain sample validity (6). On the other hand, Or-
tells-Abuye et al. demonstrated the application of a sim-
ilar protocol except that the halted time of intravenous
solution and discarded amount of blood are distinct (2).

Despite the interchangeability of the methods of blood
collection, there is no unified policy that have been es-
tablished until the current era. It is worth noting that
Davies et al. have identified differences in the partici-
pants’ attitude and practice regarding the use of pre-ex-
isting peripheral intravenous line for blood sampling
and attributed the variations in the clinical practice to
the inconsistent adopted policies (7).

While it is not a common practice obtaining blood
specimens from a pre-existing peripheral intravenous
line, this study aims to assess the awareness and prac-
tice of emergency medicine and intensive care unit pro-
fessionals regarding blood sampling from pre-existing
peripheral line. The secondary goal encompasses the
comparison of awareness levels among emergency med-
icine and intensive care unit staff along with highlight-
ing potential benefits and limitations of practicing blood
collection via pre-existing peripheral intravenous line in
a tertiary center in Saudi Arabia.

2. OBJECTIVE

The aim of the study was to make assessment of the aware-
ness and practice of emergency medicine and intensive
care unit staff regarding blood sampling via pre-existing
peripheral line.

3. MATERIAL AND METHODS

Study design and sample size

A descriptive cross-sectional study was conducted
among emergency medicine (ED) and intensive care
unit (ICU) departments’ staff to determine the aware-
ness and practice of blood sampling through pre-exist-
ing intravenous peripheral line. A validated web-based
self-administered survey distributed by the researchers
comprised of twenty-three questions in the form of yes
or no, multiple choice and multiple selection questions
that have been divided into four sections. The first sec-
tion covered the sociodemographic data followed by the
work nature and work experience then the awareness
and practice of pre-existing peripheral intravenous line
as an alternative to venipuncture for blood sampling and
ultimately venipuncture practice and its complication.
The data was collected from November 2021 till March
2022.

We included all emergency medicine department as
well as intensive care unit staff working in a single busy
tertiary hospital including consultants, specialists, resi-
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dents, and nurses where an annual visit reached 250,000
visits. we excluded nursing and medical interns and
healthcare staff working outside emergency medicine
and intensive care unit department. The minimum re-
quired sample size was calculated to be 80 participants,
assuming a prevalence of 60% in the emergency depart-
ment staff and 30% in the intensive care unit staff -since
no literature data is available and Cronbach alpha value
of 5% and power to be 80%. A written informed consent
was obtained from each participant before the adminis-
tration of the questionnaire. Anonymity and confidenti-
ality of the responses of collected data were maintained.

Statistical analysis

All statistical analysis were performed using the Sta-
tistical Packages for Software Sciences (SPSS) version
26 (IBM Corp., Armonk, NY, USA). The overall level of
awareness of blood sampling through pre-existing pe-
ripheral line has been assessed using a 4-item question-
naire. The total score was obtained by adding the 4 items.
A score range from 0 to 4 has been generated which in-
dicates that the higher the score, the higher the level of
awareness about blood sampling through pre-existing
peripheral line. The overall score was divided into two

ED ICU
Study variables N (%) N (%)

(n=54) (n=41)
Gender
Male 24 (44.4%) 19 (46.3%)
Female 30 (55.6%) 22 (53.7%)
Nationality
Saudi 30 (55.6%) 18 (43.9%)
Non-Saudi 24 (44.4%) 23 (56.1%)
Job title
Nurse 25 (46.3%) 24 (58.5%)
Resident 15 (27.8%) 07 (17.1%)
Specialist 08 (14.8%) 05 (12.2%)
Consultant 06 (11.1%) 05 (12.2%)
Professional level of the nurses =4
Nursing technician 16 (64.0%) 06 (25.0%)

Nursing specialist 09 (36.0%) 17 (70.8%)

Senior specialist 0 01 (04.2%)
Years of experience in KFUH

<5 years 29 (53.7%) 25 (61.0%)
6 - 10 years 18 (33.3%) 11 (26.8%)
>10 years 07 (13.0%) 05 (12.2%)
Is blood collection one of your job duties?

No 29 (53.7%) 16 (39.0%)
Yes 25 (46.3%) 25 (61.0%)
Current average working hours per week?

24 - 32 hours 17 (31.5%) 04 (09.8%)
40 - 48 hours 37 (68.5%) 35 (85.4%)
256 hours 0 02 (04.9%)

Which shift has the greatest workload?

Morning 02 (03.7%) 29 (70.7%)
Evening 51 (94.4%) 06 (14.6%)
Night 01(01.9%) 06 (14.6%)

Table 1. Socio-demographic characteristics of participants
according to hospital department (n=95)
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Overall ED ICU
Statement N (%) N (%) N (%) P-value §
(n=95) (n=54) (n=41)
Are you aware about any policy to be followed when using pre-existing
peripheral intravenous line to collect blood sample?
No 46 (48.4%)  28(51.9%) 18 (43.9%)  0.535
Yes * 49 (51.6%) 26 (48.1%) 23 (56.1%)
Have you ever been educated or introduced to the institution protocol
regarding the correct technique of blood sampling through pre-existing
peripheral intravenous line?
No 53 (55.8%)  30(55.6%) 23(56.1%)  1.000
Yes * 42 (44.2%) 24 (44.4%) 18 (43.9%)
Do you know how much milliliter (mL) of blood must be discarded before
collecting the blood sample from pre-existing peripheral intravenous line?
No 51(53.7%)  34(63.0%) 17 (41.5%)  0.041 **
Yes * 44 (46.3%) 20 (37.0%) 24 (58.5%)
Do you know for how long intravenous infusion must be stopped before
collecting the blood sample from pre-existing peripheral intravenous line?
No 65 (68.4%) 38 (70.4%) 27 (65.9%)  0.662
Yes * 30(31.6%) 16 (29.6%) 14 (34.1%)
Do you need further educational materials regarding the correct technique
of blood sampling through pre-existing peripheral intravenous lines? '
No 30(31.6%)  14(25.9%) 16 (39.0%)  0.189
Yes 65 (68.4%) 40 (74.1%) 25 (61.0%)
Total awareness score (mean t SD) 1.74t129 - - -
Level of awareness
Poor 65(68.4%) - - -
Good 30(31.6%) - - -

Table 2. Assessment of awareness regarding the use of pre-existing peripheral intravenous line as an alternative to venipuncture
to collect blood samples. T Not included in the assessment of awareness score. * Indicates positive response. § P-value has been

calculated using Fischer Exact test.

groups to determine the level of awareness. Participants
were considered to have poor awareness if the score
was ranging from 0O to 2 points. However, participants
were considered to have good awareness if the score was
ranging from 3 to 4 points. The general practice of the
participants was obtained by using yes or no question
which was used as an absolute indicator of the practice.
Participants were classified to have a negative practice if
they answered “no” to the question while they were clas-
sified to have a positive practice if they answered “yes”
to the question.

4. RESULTS

A total of 95 healthcare providers (HCPs) responded
to the survey (ED: 54; ICU: 41). The socio-demographic
characteristics are presented in Table 1. Of these, more
male HCPs were from ICU department (46.3%), howev-
er, more females were from ED (55.6%). Most respon-
dents were nurses with an approximate of 60% assigned
to the ICU. Less than two-thirds (64%) of the nursing
technicians were working in the ED whereas (70.8%) of
nursing specialists were working in the ICU. Most re-
spondents reported that they had 5 years or less of work-
ing experience. Regarding the working hours, (85.4%) of
ICU and (68.5%) of ED staff were working up to 48 hours
per week. In the ICU, the greatest workload was report-
ed to be in the morning shift (70.7%), however, the eve-
ning shift has the greatest workload in the ED depart-
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ment (94.4%). In the assessment of awareness regarding
the use of pre-existing peripheral intravenous line as
an alternative to venipuncture to collect blood sam-
ples, approximately half of the respondents were aware
about the existence of policies when using pre-existing
peripheral intravenous lines to collect a blood sample.
(44.2%) of the respondents had the knowledge regarding
the amount of blood to be discarded before collecting
blood sample. Concerning the duration of halting the
infusion prior to blood extraction, only (31.6%) of the
respondents were aware about it. In addition, (68.4%)
of the respondents reported the need for further edu-
cational materials regarding the correct technique of
blood sampling through pre-existing peripheral intra-
venous lines. In comparison between ED and ICU, the
results showed that there were no significant differences
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Figure 1. Association between the level of awareness and
practice
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Overall ED ICU

Statement N (%) N (%) N (%) P-value §
(n=95) (n=54) (n=41)

How much milliliters (mL) of blood must be discarded before collecting the blood

sample from pre-existing peripheral intravenous line?

2mL 24 (25.3%) 14(25.9%) 10(24.4%) 0.248

3mL 06 (06.3%) 05(09.3%) 01 (02.4%)

4mL 04 (04.2%) 03 (05.6%) 01 (02.4%)

5mL 44 (46.3%) 20 (37.0%) 24 (58.5%)

>5mL 07 (07.4%) 06(11.1%) 01 (02.4%)

Unsure 10(10.5%) 06(11.1%) 04 (09.8%)

For how long intravenous infusion must be stopped before collecting the blood

sample from pre-existing peripheral intravenous line?

15 seconds 09 (09.5%) 05(09.3%) 04(09.8%) 0.855

30 seconds 13(13.7%) 08 (14.8%) 05(12.2%)

1 minutes 22 (23.2%) 14(25.9%) 08 (19.5%)

2 minutes 30(31.6%) 16(29.6%) 14(34.1%)

>2 minutes 11(11.6%) 07 (13.0%) 04 (09.8%)

Unsure 10(10.5%) 04 (07.4%) 06 (14.6%)

Table 3. Assessment of the participants’ background regarding blood sampling technique through pre-existing peripheral intravenous
line. § P-value has been calculated using Fischer Exact test. ** Significant at p<0.05 level.

Overall ED ICU
Statement N (%) N (%) N (%) P-value §
(n=95) (n=54) (n=41)
Do you experience blood sample collection through a pre-existing periph-
eral intravenous line as an alternative to direct venipuncture?
No 53 (55.8%) 32(59.3%)  21(51.2%) 0.532
Yes 42 (44.2%) 22 (40.7%) 20 (48.8%)
If you prefer using pre-existing peripheral intravenous line to collect
blood samples, what is/are the possible benefit/s you have noticed? '
Time saving method 63 (66.3%) 36 (66.7%) 27 (65.9%) 1.000
Safe method 34 (35.8%) 15(27.8%)  19(46.3%) 0.084
Anxiety reduction 36 (37.9%) 19(35.2%) 17 (41.5%) 0.670
No special training is required 13 (13.7%) 08(14.8%)  05(12.2%) 0.772
No idea 03 (03.2%) 02(03.7%)  01(02.4%) 1.000
None of these 06 (06.3%) 05(09.3%)  01(02.4%) 0.231
If you don't prefer using pre-existing peripheral intravenous line to collect
blood samples, what are the concerns you try to avoid? '
Sample dilution 56 (58.9%) 30 (55.6%) 26 (63.4%) 0.529
Sample hemolysis 45 (47.4%) 24 (44.4%)  21(51.2%) 0.540
Sample contamination by colonization 32 (33.7%) 20 (37.0%)  12(29.3%) 0.513
Sample not adequate 17 (17.9%) 10(18.5%)  07(17.1%) 1.000
Catheter occlusion by a thrombus 26 (27.4%) 14(25.9%)  12(29.3%) 0.817
No idea 02 (02.1%) 01(01.9%)  01(02.4%) 1.000
None of these 03 (03.2%) 03 (05.6%) 0 0.256

Table 4. Assessment of the practice regarding the use of pre-existing peripheral intravenous line as an alternative to venipuncture to
collect blood samples § P-value has been calculated using Fischer Exact test.

amount of discarded blood statement. The overall mean
awareness score was 1.74 (SD 1.29) out of 4 points with
poor awareness was found among (68.4%) and the re-
maining (31.6%) had good awareness (Table 2). In Figure
1, a positive significant association has been observed
between the level of awareness and practice (p=0.015).
The discarded volume of blood before collecting the sam-
ple by almost half of respondents was 5 mL (n=44, 46.3%)
without significant difference between ED and ICU staff
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venous infusion for a duration of 2 minutes prior to blood
sampling was stated by nearly one-third of respondents
(n=30, 31.6%). Similarly, there was no statistically signifi-
cant difference between ED and ICU staff (p=0.855).

In Figure 2, several non-recommended blood parame-
ters were reported by most ED staff when using a pre-ex-
isting peripheral intravenous line. The most frequently
chosen parameters were creatinine (78.6%), followed by
cardiac enzymes (77.8%), calcium, and glucose (73.9%).
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Statement

Overall ED ICU
N (%) N (%) N (%)

(n=95) (n=54) (n=41)

How frequently you perform venipuncture for blood sampling per day?

Less than 10 times per day 28 (29.5%) 04 (07.4%) 24 (58.5%)
10-20 times per day 11(11.6%) 08 (14.8%) 03 (07.3%)
More than 20 times per day 16 (16.8%) 16 (29.6%) 0

| don't perform it 40 (42.1%) 26 (48.1%) 14 (34.1%)

Have you ever experienced a needle stick injury while performing venipuncture?

No

64 (67.4%)  40(74.1%) 24 (58.5%)

Yes

31(32.6%)  14(25.9%) 17 (41.5%)

Table 5. Assessment of Venipuncture practice and its complication according to hospital department. 1 Variable with multiple

response answers.

Forty-four (44.2%) had experienced blood
sample collection through a pre-existing pe-

H Emergency Department H Intensive Care Unit

ripheral IV line as an alternative to direct Creatinine
venipuncture as shown in (Table 4). Among | .
respondents, “time-saving method” was the

most frequently noticed benefit of using celcium
pre-existing peripheral IV line (66.3%). On Glaucous

the other hand, the most common concern
of respondents which affects the preference
of using this method was “sample dilution”
(58.9%). When comparing ED and ICU staff,
there was no significant difference regarding
the practice (all p>0.05).

In Table 5, (29.5%) of the respondents stat-
ed that they perform venipuncture for blood
samples less than 10 times per day. The prev-

prameters

Venousbloodgas
Hematology
Potassium
Coagulation

None of these

60% 40%

Noideaatal | Sy 7 S

10% 20% 30% 40% 50% 60% 70% 80% 90% 100

alence of respondents who experienced a
needle stick injury while performing veni-
puncture was (32.6%). When measuring the
association between the level of awareness
and practice according to the socio-demo-
graphic characteristics of participants, it was
found that nurses had better awareness (p<0.001) and
positive practice (p=0.008) toward blood sampling tech-
nique through pre-existing peripheral IV line. Addition-
ally, participants with duty of blood sampling had better
awareness (p<0.001) and positive practice (p=0.002).
Working for 40 — 48 hours per week showed signifi-
cantly better awareness (p=0.002) but negative practice
(p=0.104). Other variables such as gender, hospital de-
partment, professional level of nurses, years of experi-
ence, shift with the greatest workload and complication
of venipuncture did not significantly influence both the
level of awareness and practice (p>0.05) (Table 6).

5. DISCUSSION

Blood sampling is a common measure that enables
the assessment of patients’ condition (2). Therefore, uti-
lization of newly advancement aids such as ultrasound
guidance have been established to minimize the delay
occurring due to difficulty in obtaining IV access (9).
However, the availability of less sophisticated and fea-
sible approach in particular blood sampling through
PIVC would assist more in the reduction of the time lag
of blood collection process. Based on this study’s find-
ings, participants with poor awareness scored 1.74 out

ORIGINAL PAPER | MED ARCH. 2022 JUN; 76(3): 175-182

Figure 2: Comparison of the knowledge between ED and ICU staff regarding
blood parameters that are not advised to be measured when using a pre-
existing peripheral intravenous line

of 4 with a standard deviation of 1.29, which encom-
passes (68.4%) of the total participants, whereas (31.6%)
had good awareness. Besides, a proportion of respon-
dents (48.4%) are not aware of such a policy (Table 2). In
contrast to earlier findings, Davies et al. discovered that
only (28.4%) of respondents were unsure of the hospital
policy (7). In addition, this study examined the associ-
ation between the level of awareness and practice. The
results showed that positive practice was seen among
those with a higher level of awareness. An unanticipated
finding was that some participants, despite their lack of
awareness, practiced PIVC (Figure 1).

Another aspect to note was that good awareness of the
positive practice was significantly found among nurses
(Table 6). This finding can be attributed to their day-by-
day duty of blood sampling. Furthermore, there is no
significant difference in awareness level between ER and
ICU staff, except for a statistically significant difference
regarding the amount of discarded blood statements
(p=0.041) (Table 2). Consequently, the respondents stat-
ed that they need additional educational materials about
the proper protocol (Table 2). This result was in con-
cordance with previously published research in which
(25.4%) of respondents pinpointed their need for addi-
tional education (10).
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Given that the validity of a subsequent

blood sample was affected by the discard- pctor Level of Level of
ed volume of blood obtained via PIVC, the awareness __practice
responses received from the survey indicat- PO(zr Gogd Negative Posoitive
ed that almost half of respondents (46.3%) (,\nlzé(s)/O) ('13(0)/") ('15(3@ ('14(2)/")
would prefer to discard 5mL before blood
sampling. Similarly, Davis et al. report- Gender
ed that (47.9%) of the surveyed Australian Male 30 (46.2%) 13(43.3%)  27(50.9%)  16(38.1%)
nurses would discard 5 mL before blood Female 35 (538%) 17(567%) 26 (491%) 26 (619%)
sampling (7). P-value 0.828 0.222

Numerous researchers proposed pausing ospital depart-
fluid infusion for 2 or 3 minutes instead of 1 -MeNt
minute to improve blood specimen accura- ED 37 (56.9%) 17(56.7%) 32 (60.4%) 22 (52.4%)
cy and prevent dilution. (16-18). Therefore, ICU 28 (43.1%) 13(43.3%)  21(39.6%) 20 (47.6%)
a study by Jeong et al. suggested that the ob- _Pvalue 1.000 0.532
served differences in potassium values be- _Nationality
tween PIVC and venipuncture in Yazdank- Saudi 41(63.1%)  07(23.3%)  32(60.4%) 16 (38.1%)
hahfard et al. study could be attributed to _Non-Saudi 24(36.9%)  23(76.7%)  21(39.6%) 26 (61.9%)
the infusion being stopped for only 1 min- P-value <0.007 ** 0.040 **
ute before sampling. (1) In this study, 31.6 % Job title
of participants chose to pause the infusion Nurse 4 (36.9%) 25(83.3%) 0(37.7%) 29 (69.0%)
for 2 minutes before sampling, while 23.2 %  Resident 21 (32.3%) 01 (03.3%) 4(26.4%) 08 (19.0%)
chose to pause it for 1 minute. Specialist 0 (15.4%) 03 (10.0%) 9(17.0%) 04 (09.5%)

Contrary to expectations, potassium val-  Consultant 10 (15.4%) 01 (03.3%) 0(18.9%) 01 (02.4%)
ues in Ortells-Abuye et al. were equivalent P-value <0.007 ** 0.008 **
between the two methods with moderate Professional level of nurse =49
concordance (3). Adding to that, Dr Faw- Nursing technician 08 (33.3%)  14(56.0%) 09 (45.0%) 13 (44.8%)
cett’s also comments and confirms that, Nursing/Senior , , . ,
when laboratory samples being collected specialist 16 (66.7%) 11(44.0%) 1(55.0%)  16(35.2%)
after flushing with normal saline and 5% P-value 0.154 1.000

glucose, no dramatic change will happen in

Years of experience

39 (60.0%)

15 (50.0%)

29 (54.7%)

25 (59.5%)

17 (26.2%)

12 (40.0%)

17 (32.1%)

12 (28.6%)

09 (13.8%)

03 (10.0%)

07 (13.2%)

05 (11.9%)

potassium level (19). <5years

In this study, advantages of using PIVC for ¢ - 1 years
blood sampling were surveyed. Around two- 51 years
thirds (66.3%) of participants noticed that “p ;e

blood sampling through PIVC is a technique
that plays a role in saving time. Managing

0.418

0.956

Is blood collection one of your job duties?

e , No 40 (61.5%)  05(16.7%) 33 (62.3%) 12 (28.6%)
the smoothness of patients’ flow .contrlbutes Yes 25 (38.5%) 25(83.3%) 20 (37.7%) 30 (71.4%)
to the avoidance of delay of provided care as
e : P-value <0.007 ** 0.002 **

well as the facilitation of medically related .
decisions (22). Similar to other r rch. th Current average working hours per week?
k:c rsa(t)iosnale t.hat coilso(;iid)at:d rfjf:irf ’staf; 24 = 32 hours 20(30.8%) 01(03.3%)  15(28.3%) 06(14.3%)

Y 5 40 - 48 hours 43(66.2%)  29(96.7%) 36 (67.9%) 36 (85.7%)
preference to collect blood samples through ~56 h 07(03.1% 0 07(03.8%) 0
PIVC was efficiency and workflow mainte- =20 0UrS (03.1%) (03.8%)

P-value 0.002 ** 0.104

nance (10).
Other advantage was reported by approx-

Which shift has the greatest workload?

imately (38%) of respondents which is the _MOMing 22(33.8%)  09(30.0%)  15(28.3%) 16(38.1%)

reduction of anxiety and discomfort for pa- _EVening 39(60.0%)  09(30.0%)  36(67.9%)  21(50.0%)

tients. This result is compared with a finding ~Night 04 (06.2%) 03(10.0%)  02(03.8%) 05(11.9%)
P-value 0.829 0.132

of previous research in which patients’ phys-

ical and psychological comfort influenced
nursing staff preference (10). Utilization of
PIVC for blood sampling would enhance
patients’ satisfaction as the successive at-
tempts of blood collection by the standard venipuncture
is significantly associated with higher pain perception
scores (23). In addition, it permits venous access site
preservation, particularly for those with poor and limit-
ed access (24). Not to mention its suitability for certain
age groups, such as paediatric patients (25).
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Table 6: Association between the level of awareness and practice regarding the
socio-demographic characteristics of participants (n=95). P-value has been
calculated using Fischer Exact test. ** Significant at p<0.05 level.

Boden et al. found that the most common occupation-
al injuries in the hospital setting were back pain and nee-
dle stick injury on days away and no days away, respec-
tively (26). 32.6% of this study participants have been
exposed to needle stick injury which emphasizes previ-
ous research findings. Blood collection carries the risk
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of needle stick injury by healthcare providers, exposing
them to blood-borne organisms (27). Almost (36%) of
respondents of this study have noticed the safety that is
offered by the use of PIVC for blood sampling. Hence,
serial blood testing by a needleless method would be
a valuable precautionary measure that would diminish
possible hazards of blood exposure (6). Since PIVC is
usually used for saline and medication infusion, nurs-
es and other healthcare providers are concerned about
sample dilution (7). This study revealed that more than
half of the respondents don’t prefer using PIVC to collect
blood due to the risk of sample dilution (58.9%). Baker et
al. established that discarding at least an amount more
than the interior volume of the PIVC with the attached
extension tube is sufficient to prevent sample dilution
(14).

Fear of sample hemolysis is one of the most common
causes that limit the use of PIVC to collect blood sam-
ples. Nearly 50% of participants would not support the
practice of PIVC to collect blood due to the possibility
of sample hemolysis. Lowe et al. found that hemolysis
rates were significantly higher in samples drawn through
intravenous catheter (28). In contrast, a recent study by
Jacob et al. concluded that sample hemolysis was not re-
lated to the collection method (29). Additionally, newly
invented PIVO™ (Velano Vascular, Inc., San Francisco,
CA) technology was associated with non-hemolyzed
samples. Moreover, the PIVO device reduces the need
for blood waste prior to collection and decrease the
waiting time to 30 seconds (15). Due to the worrisome
of sample contamination, 33.7% of respondents would
not prefer drawing blood from PIVC. Contamination
and colonization of the catheter hub could be caused
by repeated hub handling (7). Therefore, implementing
infection control measures such as wearing gloves, per-
forming adequate hand hygiene, and using 70% alcohol
wipes could reduce the rates of specimen contamination
(30). The concerns match those observed in a previous
study (10). Furthermore, catheter occlusion by a throm-
bus was stated by (27.4%) of respondents as a concern
that restrains the blood collection via PIVC. To prevent
thrombus-related catheter occlusion, Xu et al. recom-
mended using a normal saline flush after blood sampling
to maintain the catheter patency (31). While Guiffant
et al. suggested push-pause methods before and after
blood collection using normal saline (32).

Despite the growing use of PIVC for blood sampling,
the ambiguity of guidelines on such practice remains a
major cause for inconsistency across different institu-
tions and even territories within the same country (33-
35). Jacob et al. demonstrated that policies differ in the
purpose of cannula insertion, preferred setting, and in-
fusion flushing instructions, indicating that they are not
unanimous on the pre-analytic technique of blood col-
lection. Moreover, the size of veins, the use of vacutainer
or syringe, and the dwell time are all controversial con-
siderations among different policies (35).

Overall, patient care standards are frequently man-
dated by regulatory agencies. These standards are ap-
proached by creating global or institutional policies

ORIGINAL PAPER | MED ARCH. 2022 JUN; 76(3): 175-182

(28). Lacking standardized policies and specific pro-
tocol regarding blood sampling from PIVC resulted in
incongruous practice. Unfortunately, the studied hospi-
tal did not adopt a particular policy which resulted in a
variation in the participants’ responses to the protocol.
This stems from the lack of conclusive evidence of blood
sampling through PIVC which is a fertile territory for
further research (7, 35).

6. CONCLUSION

The present research was designed to investigate
the level of awareness and practice of blood sampling
through PIVC as an alternative to venipuncture among
ED and ICU staff, who are able to employ this method
more frequently in relation to other healthcare pro-
viders. One of the most remarkable results to emerge
from this study is the positive linear association be-
tween the level of awareness and practice of blood sam-
pling through PIVC. Regrettably, the study participants
showed poor awareness with conflicting opinions and
points of view regarding the use of such a method. These
findings contribute to a growing body of literature on
the need for integrated health policies that are built on
solid and reliable evidence to minimize discrepancies
across institutions.

Application

The findings of this study would positively influence
several aspects such as satisfaction of patients, occupa-
tional risk exposure by healthcare providers, and work-
flow in acute care settings. By highlighting deficiencies
in the literature regarding blood sampling via PIVC,
stakeholders would be enabled to establish appropriate
guidelines.

Strengths and limitations

To the best of our knowledge, this is the first study to
assess the awareness and practice of PIVC as an alterna-
tive to venipuncture among ED and ICU staff in Saudi
Arabia. Indeed, despite being viewed as a strength, the
lack of literature on this topic has restricted the ability to
make direct comparisons with other research findings.
Few publications have looked at the real-world use of
PIVC for blood sampling among healthcare providers.
However, despite the small number of participants, the
received responses provided an opportunity to view the
knowledge and clinical practice among hospital acute
care staff. Furthermore, the current findings emphasize
the necessity for the hospital departments and other in-
stitutions on a national and worldwide scale to be ex-
panded in future research.

Recommendations

This research has thrown up many questions in need
for further investigations regarding the accuracy of
blood results obtained via PIVC, and the existence of
differences in dilution rate, hemolysis rate, contamina-
tion rate, and occlusion rate when PIVC is used as an
alternative to venipuncture.
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