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ABSTRACT

Received: 23 Dec 2019 [¥T5E Pain and bruise are the most common side effects of subcutaneous injection of enoxaparin sodium

Accepted: 12 May 2020 ¢ and the injection technique is responsible for 90% of these complications. Therefore, this study aimed
Available Online: 01 Oct 2020 to compare the effect of duration and site of subcutaneous injection of enoxaparin on pain intensity and
© bruise size in patients admitted to cardiac care units.

This study was a clinical trial that was performed on 60 patients admitted to the
cardiac care unit. The participants were selected by convenience sampling method and were randomly
assigned into the two groups of 30-s and 15+5-s injection techniques. Pain intensity was measured im-
mediately after injection by VAS (visual analog scale). Bruise size was measured 24 and 48 hours after
each injection with a clear millimeter ruler. The obtained data were analyzed in SPSS version 21 at the
significant level of 0.05.
[T The results showed a significant decrease in pain intensity and bruise size 24 and 48 hours after
the injection in the 30-s injection group compared to the 15+5-s injection group (P<0.001). The mean and
standard deviation of pain reduction was 2.9+0.6 in the 30-s injection group and 3.53+0.5 in the 15+5-
s injection group. The results also showed that mean and standard deviation of abdominal bruise size
(15.76%3.07 mm) was significantly lower than arm (20.46 +6.30 mm) in the 3-s injection group compared
to the 15+5-s injection group (0.001).

Key words: [@TEIERT The 30-s injection technique resulted in a significant decrease in pain intensity and bruise
Pain, Bruise, Subcu- size due to the subcutaneous injection of enoxaparin. It was also found that the extent of bruising in the
taneous injection, ¢ abdominal site was less than the arm in the 30-s injection group compared to the 15+5-s injection, so the
Enoxaparin ¢ abdomen is recommended for subcutaneous injection of enoxaparin.
English Version agulants. Since the development of LMWHs in 1980, they
were pillars of the treatment and prevention of ischemic
1. Introduction heart diseases [ 1]. Enoxaparin has many benefits over regu-
lar heparin. High bioavailability and low binding to plasma
noxaparin sodium is one of the Low Mo- proteins make the response dose predictable without the
lecular Weight Heparin (LMWH) antico- need for plasma monitoring. It also has a higher inhibitory
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ratio of factor Xa to factor Ila than conventional heparin
and is less inhibited by platelet factor 4. It can also inhibit
the initial increase in the von Willebrand factor; all of which
have potential antiplatelet effects and reduce thrombin ac-
tivity and production. Enoxaparin reduces the risk of hep-
arin-induced thrombocytopenia compared to conventional
heparin [2]. The beneficial properties of enoxaparin over
conventional heparin make it a suitable and safe alterna-
tive to conventional heparin. Enoxaparin replacement has
reduced the incidence of recurrent angina, myocardial in-
farction, heart failure, coronary artery bypass graft surgery,

and angioplasty [1].

Enoxaparin should be injected subcutaneously between
the fat layer and the connective tissue of the skin to be slow-
ly absorbed. Lack of knowledge of the injection technique
can lead to the injection of the drug into the muscle and
injury to the patient [3]. Subcutaneous injection is one of
the most common clinical procedures done by nurses, but
in most cases, these injections lead to local reactions such
as pain and bruising at the injection site [4]. Adverse effects
of subcutaneous injection of enoxaparin include pain at the
injection site, bleeding, severe hematomas of the abdominal
wall, and necrosis of the skin and subcutaneous tissue [5].
And in long-term use, it leads to thrombocytopenia and os-
teoporosis [6]. The appearance of bruise and hematoma is
the most common side effect of the subcutaneous injection
of enoxaparin; Its incidence varies between 10% and 90%,
of which 90% depends on the injection technique [7, 8]. An
injection is one of the causes of pain in hospitalized patients
due to tissue damage caused by injection [9, 10]. The anti-
coagulant properties of enoxaparin are blamed for post-in-
jection pain. Also, the drug is highly acidic due to the pres-
ence of sulfate bonds in its molecule and this factor plays an
important role in post-injection pain [11]. Long-term pain
due to the injection causes the patient’s anxiety, fear of the
needle, and distrust of health care providers. Bruising of the
injection site is due to the outflow of blood from the dam-
aged vessels into the subcutaneous tissues. However, the
occurrence of these complications is directly related to the
volume of the drug solution, injection technique, injection
site, and needle diameter [12]. Also, aspiration and mas-
sage of the injection site may be effective in causing bruises
[13]. Injection bruise causes problems such as anxiety, loss
of confidence in the nurse’s care, disruption of the patient’s
mental image of the body, and reduction of areas available
for subsequent injections [9, 41, 51].

One of the duties of nurses is to safely and accurately in-
ject drugs. Nurses, as members of the health team, should
not only be familiar with the side effects of drugs but also
use appropriate and effective strategies based on scientific
evidence to reduce potential harm while injecting drugs
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[16]. For this purpose, nurses use different techniques to
reduce the side effects of subcutaneous injections of enoxa-
parin, including vertical injection while lifting the skin, lack
of aspiration, prevention of syringe movement during injec-
tion, and changing injection sites [4]. Changing the time
and place of injection is one of the effective techniques to
avoid causing severe pain and bruise at the injection site.
Research in this field has started in 1991 and still contin-
ues. One example is Chan (2001) study who investigated
the effect of duration of subcutaneous heparin injection on
pain intensity and bruise size at the injection site. The re-
sults showed that the 30-s injection method causes smaller
bruises and less pain at the injection site [9]. Other interven-
tions such as cooling the skin, tactile stimulation such as
pressure on the injection site, cooling the needle or heating
the injection solution, and needle replacement [17]. Other
studies used other methods such as needle replacement be-
fore injection, cold application before and after injection,
and 10-s and 30-s injection duration [18, 19]. Also in simi-
lar studies in our country on the duration of injection and its
effects on the incidence of bruising and pain, similar results
with Chan’s research have been obtained [20, 21].

Another aspect of the enoxaparin subcutaneous injection
technique is the choice of a subcutaneous injection site. The
location of the anterior-lateral and posterior-lateral parts of
the abdominal wall is generally considered to be the ideal
part, while LMWH and heparin are tried to be injected 5 cm
around the umbilicus to avoid damage to the umbilical ar-
teries [22]. Several studies have examined the incidence of
bruising and pain intensity in abdominal injections, which
have different and contradictory results [23-28]. Occasion-
ally, due to scarring, or other injuries, another injection site
should be considered for enoxaparin injection. Studies on
the effect of subcutaneous injection sites (abdomen, arm,
and thigh) on pain intensity and bruise size show different
and contradictory results. Fahs and Kinney (1991) adminis-
tered intraoperative surgery to 101 patients using the same
technique in the abdomen, outer arm, and thigh. The results
showed no significant difference in the incidence of ecchy-
mosis in the three places [29].

Poor Ghaznin et al. reported that the intensity of pain due
to injection in the thigh is significantly higher than the ab-
domen, but there is no significant difference between the
incidence and size of bruising in the abdomen and thighs
[30]. Mehmet Kayrak et al. reported that subcutaneous in-
jection in the abdomen may increase the risk of hematoma
formation, especially in the elderly and patients with low
abdominal fat [31]. Crook recommended that health care
professionals advise outpatients not to inject enoxaparin
subcutaneously into the abdomen and arm injections may
be safer for them [4]. Salemis et al. reported that injection
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of enoxaparin into the abdomen could lead to spontaneous
retroperitoneal bleeding and hematoma and damage to the
renal veins and suggested that the injection be done on the
outside of the arm [31]. Annersten and William (2005) and
Julia Domiciana et al. (2013) examined the enoxaparin in-
jection technique in a meta-analysis. They concluded that
more research is needed because the subjects of different
studies are heterogeneous and the injection techniques are
also different, so the scientific basis for the injection tech-
niques is weak and needs more research [32].

Subcutaneous injection of enoxaparin in the abdomen or
arm seems to be more based on routine form than scientific
evidence [29]. There are still no detailed recommendations
on the timing and location of enoxaparin subcutaneous in-
jection in pharmaceutical books and articles. At present,
10-s injections are used as a conventional method and as a
control method in comparison with other methods of chang-
ing the duration. Research has shown that rapid injection of
the drug causes tissue damage and rupture of blood vessels
at the injection site, as well as leakage of the drug into the
surrounding tissue and causes pain, bleeding, and bruising
[11, 12]. Studies conducted so far have reported contradic-
tory results on various interventions (application of cold,
application of heat, etc.) and its effect on the incidence, size
of bruises, and pain intensity due to injection. Also, few
studies on the effect of time and place of enoxaparin injec-
tion on severe pain and bruising as two important variables
have reported different and contradictory results. Clinical
nursing resources have not mentioned a specific time and
place and there is a lack of information in this regard. Ac-
cording to the research results, one of the most scientific
clinical measures is changing the duration and the injection
site subcutaneously. This can affect the size of the bruise
and the pain on the injection site. Therefore, this study was
performed to compare the effect of duration and location of
subcutaneous injection of enoxaparin on pain intensity and
bruise size of patients admitted to the cardiac care units of
Zahedan City teaching hospitals in 2019.

2. Materials and Methods

This study is a randomized clinical trial with two interven-
tion parallel groups and is single-blind. This is a compara-
tive study of the technique and location of the subcutane-
ous injection of enoxaparin on the size of bruise and pain
intensity at the injection site. The study was done in patients
admitted to the cardiac care units of Zahedan City teaching
hospitals in 2019. The participants were selected from pa-
tients admitted to the CCU (coronary care unit) and PCCU
(progressive coronary care unit). The samples were se-
lected by purposeful sampling method and according to the
inclusion criteria, then they were randomly assigned to one
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of the two intervention groups. In the first group, enoxapa-
rin was injected subcutaneously in the abdomen and arm
according to the doctor’s prescription (40 or 60 mg) for 30
seconds. In this method, after the needle enters the subcu-
taneous space, enoxaparin was injected for 30 seconds and
the needle was immediately pulled out of the tissue. In the
second group, according to the doctor’s prescription (40 or
60 mg), enoxaparin was injected subcutaneously in the ab-
domen and arm by 15+5 seconds method. In this method,
after the needle entered the subcutaneous space, enoxaparin
was injected for 15 seconds and then, the needle was re-
mained in the subcutaneous space for 5 seconds and then
removed. Because of the small number of study variables,
we used the formula for comparing means for two indepen-
dent communities. Also, based on similar studies [33], tak-
ing into account the test power of 90%, reliability of 99%,
and the probability of falling sample size of 20%, a total of
30 patients were selected for each group.

H 1-Mean pain intensity before the intervention (3.16)
S, =SD of pain intensity before the intervention (2.13)
H 2-Mean pain intensity after the intervention (5.28)

S2= Deviation of pain intensity criterion after the inter-
vention (2.13)

1.Z,,=009

Z,,,=285

2 2 2
(zl_% +z,4) (s) +53)

2.n= )
(44, = 1)
3 (2.58+0.9)*(2.13* +2.13%) _

25
(5.28-3.16)

The inclusion criteria were age range of 40-75 years, no
neuromuscular disease, or known skin disease and coagula-
tion disorder, no type 1 or type 2 insulin-treated diabetes, no
swelling, sores, scratches, redness in the injection site, and a
body mass index of between 18.5 and 30. The exclusion cri-
teria included death, discharge before 48 hours, intravenous
anticoagulation for any reason, and need for subcutaneous
injection other than enoxaparin in the abdomen and arms.
For each patient, two subcutaneous injections were per-
formed with the same technique in the abdomen and arm.
The site of subcutaneous injection in the abdominal area
was in the anterior wall and the left side of the abdomen at a
distance of 5 cm from the umbilicus and the arm site of sub-
cutaneous injection was in the left arm around the middle
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and outside of the arm. All drugs were pre-filled syringes
of enoxaparin with volumes of 0.4 or 0.6 mL, with needle
number 27 with 0.2 mL of air (airlock) (Sanofi-Aventis
Pharmaceutical Company of France). Throughout the skin
creasing technique, the needle was inserted and exited at a
90-degree angle and no aspiration was performed.

A stopwatch with the Q&Q brand (model HS43, made in
Japan) was used to accurately measure the duration of sub-
cutaneous injection. Pain intensity was determined imme-
diately after each injection and the greatest amount of bruis-
ing was determined 24 and 48 hours after each injection. To
accurately examine the size of the bruise, after the injection
with a waterproof marker, a circle with a radius of 5 cm was
drawn around the injection site to avoid selecting that area
again for subsequent injections and to identify the area for
bruising. The patient was also asked not to rub, scratch, or
manipulate the injection site. To avoid bias, all injections
were performed by the researcher. Pain and bruising were
also measured with the help of a researcher who was un-
aware of the injection technique. The standard safe injec-
tion protocol was implemented for all research units [34].
The data collection tool was a form consisting of 3 parts.
In the first part, demographic and disease information was
collected in a form prepared by the researcher (correspond-
ing author). The second and third parts of the instrument
included visual analog scale and bruise size recording form
using a transparent millimeter ruler, which was completed
by an uninformed researcher with the injection technique.
Visual Analog Scale (VAS) is the use of a graduated 10-cm
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line that scores ten for the most severe pain and zero for
painless. The amount of pain is determined by the patient
on the line [35].

The visual pain measuring tool is the most widely used
pain measuring tool in the world. In addition to validity and
reliability, the most important feature of this tool is its ease
of use. The validity and reliability of this instrument have
been confirmed in several studies abroad [36] and in Iran,
the reliability of this scale has been confirmed with a cor-
relation coefficient of =0.88 [37]. The collected data were
coded and entered into SPSS V. 21 and analyzed. First, the
frequency, percentage, and Mean+SD of the variables were
determined using descriptive statistics. To analyze the data,
first, the data adherence to the normal distribution was ex-
amined using the Kolmogorov-Smirnov test, which was
found to follow the normal distribution, and therefore, the
independent t-test and paired t-test were used to analyze the
data. The independent t-test was used to compare the mean
pain intensity and bruise size between the two groups and
the paired t-test was used to compare the mean pain inten-
sity and bruise size of a patient in two areas. The Chi-square
test was also used to compare the frequency of qualitative
variables between the two groups. The significance level in
this study is less than 0.05.

3. Results

Table 1. Comparison of the demographic and disease variables of the patients between the two groups

0,
Variable T B3 The Chi-square Test
Injection 30 Seconds  Injection 15+5 Seconds Ll
Men 14 (46.7) 17 (56.7) =1.143
Gender P=0 .427
Women 16 (53.3) 13 (43.3) :
llliterate 13 (43) 9(30)
) . x=1.361
Level of education Primary 14 (47) 16 (53.3) P=0.506
Diploma 3(10) 5(16.7)
Acute coronary syndrome 12 (40) 15 (50)
e L . x*=3.394
Cause of hospitalization Myocardial infarction 13 (43) 9(30) P=0.639
Other 5(17) 6(20)
CCU 22 (73.3) 18 (60) x*=1.874
Inpatient ward
PCCU 8(26.7) 12 (40) P=0.392
uarterly of
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Table 2. Comparison of pain intensity at the injection site between the two intervention groups

Technique

Mean+SD

Injection in

Injection Site 30 Seconds

The Independent t-test Result
15+5 Seconds

Abdomen 6.9+0.2

Arm 4.72+0.3

t=-4.38
53.5+0.3 df=58
P<0.001
t=-4.78
43.93+0.4 df=58
P<0.001
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Table 3. Comparison of bruise size at the injection site after 24 hours (mm) between the two intervention groups

Technique MeantSD
Injection in Independent t-test result
Injection Site 30 Seconds 15+5 Seconds
P<0.100
Abdomen 1.9948.03 2.87+10.93 t=4.45
P<0.100
+
Arm 2.56+9.03 3.27+#12.13 t=-4.07
. P=0.144 P=0.081
The paired t-test result t=-1.05 t=-118 -
uarterly of
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Table 4. Comparison of bruise size after 48 hours (mm) between the two intervention groups

Technique MeantSD
Injection in Independent T-test result
Injection site 30 Seconds 15+5 Seconds
Abdomen 3.07+15.76 3.64+18.36 P=0.004
t=-2.98
P=0.061
Arm 3.40+17.96 6.301+20.46 t=-119
. P<0.100 P=0.134
The paired t-test result t=-3.57 t=-1.45 )
uarterly of

The number of participants in this study was 60. The
minimum age of the subjects was 42 and the maximum age
was 75 years. The Mean+SD age was 62.86+6.41 in the
30-s injection group and 62.03+7.54 in the 15+5-s injec-
tion group. In terms of gender, 46.7% of the patients in the
30-s injection group were men and 53.3% were women.
In the injection group of 15+5 s, 52% were men and 48%
were women. All patients in both groups were married. The
results of the statistical test showed that the two interven-
tion groups were homogeneous in terms of gender, marital
status, level of education, inpatient ward, and medical di-
agnosis (Table 1). The highest rate of pain intensity was
reported in the 15+5-s technique at the arm with a score of

he Horizon of Medical Sciences

6. The largest bruise size was 10 mm in the abdomen and 30
mm in the arm 48 hours after injection with the 30-s injec-
tion technique. Also, the largest bruise size was 18 mm in
the abdomen and 36 mm in the arm 48 hours after injection
with the 15+5-s technique.

The independent t-test showed that the mean pain intensi-
ty of subcutaneous injection in the abdomen and arm in the
30-s method was significantly lower than the 15+5-s meth-
od (P<0.001) (Table 2). The independent t-test showed that
the mean bruise size of both injection sites (abdomen and
arm) after 24 hours in the injection group of 30-s was signif-
icantly lower than the injection group of 15+5-s (P<0.001).
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The result of the paired t-test showed that in the injection
method of 15+5-s, the average size of bruises 24 hours af-
ter injection at the injection site of the abdomen was not
significantly different from the injection site of the arm (P
=0.144) (Table 3). The independent t-test showed that the
mean size of bruising at the injection site of the abdomen
and arm after 48 hours in the injection group of 30-s com-
pared to the injection group of 5+15-s were significantly
lower (P=0.004 and P =0.061, respectively). The results of
the paired t-test showed that in the 30-s injection method,
the average size of bruises 48 hours after injection at the
injection site of the abdomen was significantly lower than
the injection site of the arm (P<(0.001). Also, the results of
the paired t-test showed that the mean size of bruising 48
hours after the injection in the abdomen compared to the
injection site in the arm, in the method of 15+5-s was not
significantly different (P=0.134) (Table 4).

4. Discussion

This study aimed to compare the effect of duration and
location of subcutaneous injection of enoxaparin on pain
intensity and bruise size of the patients admitted to the car-
diac care units of Zahedan City teaching hospitals in 2019.
It was found that the 30-s injection method leads to less
bruising in the abdomen and arm than the 15+5-s injection
method. Also, bruising was less in the abdomen than in the
arm 24 and 48 hours after injection. The results showed that
subcutaneous injection of enoxaparin with 30-s method
leads to less pain in both abdomen and arm. Also, the aver-
age intensity of abdominal pain is lower than the arm.

Regarding the relationship between subcutaneous injec-
tion technique and pain intensity and bruising size, Dad
Ain et al. reported that increasing the injection time (30-s
injection) reduces pain and bruise size [20]. Khani Jeyhoni
also reported that increasing the time (injection of 30 sec-
onds) reduced the bruise size [38]. Also, studies conducted
abroad, including Chan (2001) showed that the 30-s injec-
tion method would cause less bruising and pain in the in-
jection site [9]. Zaybak also reported that a 30-s injection
resulted in less bruising and less pain, compared with the
10-s technique [21]. Balci Akpinar also reported that bruis-
ing occurred less at 30 s and 10+10-s (10 seconds injection
and 10 seconds delay in needle exit) than the 10-s injection
method [39]. The results of these studies, which examined
the variables of pain and bruising, are consistent with the
results of the present study. Poor Safar et al. reported that
injection for 10 seconds compared to 20 seconds would re-
duce the bruising size by controlling the effects of interfer-
ing variables [40]. Rahmani Anaraki et al. reported in their
study that subcutaneous injection of 10 seconds and 10+10
seconds in the abdomen had no effect on pain intensity and
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bruising size 24, 48, and 72 hours after the injection [40].
The results of the Chenicek et al. study showed no signifi-
cant difference between pain intensity and bruise size in the
two methods of injection of 30 and 10 seconds in the abdo-
men [41]. The results of Nevin Kuzu (2001) also showed
that the 30-s injection with the application of a cold pad
on the abdomen has no effect on the size of the bruise, but
reduces the pain at the injection site [42]. These results are
not consistent with the results of the present study in domes-
tic and foreign studies.

Because of the small size of samples, studied patients in
different wards, the fixed-dose of the drug, or interventions
before, during, or after injection, the results of some stud-
ies are inconsistent with that of the present study. Because
this study is the first study in Iran to compare the severity
of pain and bruising size of the subcutaneous injection of
enoxaparin in the abdomen and arm, we were reviewed and
compared our results with the results of other studies.

Jarnocolado et al. (2017) in a study compared the inci-
dence of side effects of subcutaneous injection of enoxa-
parin (bruising and hematoma) in the arm and abdomen.
They reported that the average size of bruises 72 hours after
injection in the abdomen is significantly smaller than that in
the arm. Also, there was no significant difference between
demographic information, clinical variables, and body
mass index between study groups [25], which is consistent
with the results of the present study. Poor Ghaznin et al.
examined the effect of four enoxaparin injection techniques
in both the abdomen and thigh and reported that the aver-
age intensity of pain in the abdomen is lower than that in
the thigh. Also, there is no significant difference between
the frequency and size of bruises at the injection site of the
abdomen and thigh [30]. Zaraatkar et al. also reported that
subcutaneous injection of heparin with the same technique
did not affect bruising at the three injection sites of the ab-
domen, thigh, and arm, but the intensity of pain at the in-
jection site is most decreasing in the abdomen, then thigh,
and finally arm [43]. In the mentioned study, the injection
technique, the type of patients, and other variables were not
mentioned as effective factors in the severity of pain and the
size of bruises at the subcutaneous injection site, and this
point can negatively affect the significance and generaliza-
tion of results. Fahs and Kinney also showed no significant
difference between the abdomen and thigh regarding the
frequency and size of bruising at the injection site [29].
However, Da Silva et al. (2002) reported severe hematoma
in the thigh relative to the arm and severe hematoma in the
arm compared to the abdomen [44].

Hematoma in the abdomen, arm, and thigh can be due to
the mobility of patients, which was not mentioned in Da
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Silva’s research. The present study, like other studies, has
some limitations. One of the study limitations was related
to the samples. We included only the patients who were ad-
mitted to the cardiac care units in Zahedan City teaching
hospitals, thus reducing the ability to generalize the study
results to the entire patient population. Pain is a mental ex-
perience, and the researcher should have recorded what the
patients reported. This subjective data may lead to a pos-
sible bias in the results. Using the same patient for both in-
jections also allows the participant to predict and determine
the severity of pain ahead of schedule for the second injec-
tion. Therefore, it is recommended that similar studies be
performed on different patient groups and more centers, as
well as using one injection for each patient.

5. Conclusion

The results of the present study showed that by increasing
the time of subcutaneous injection of enoxaparin (30 sec-
onds injection technique) compared to the routine method
of subcutaneous injection in 10 seconds, the pain intensity
and bruising would significantly decrease. It was also found
that subcutaneous injection of enoxaparin in the abdomen
and the use of the 30-s injection technique resulted in less
pain and smaller bruising than the subcutaneous injection
of enoxaparin in the arm. Further studies are suggested to
confirm these results.

Ethical Considerations

In this study, all the rules and regulations of ethics have
been observed, including the confidentiality of information,
the right to withdraw the study, and obtaining the consent of
the participants. Researchers have complied with all ethical
codes related to research on human specimens and obtained
the necessary permits from the competent authorities. They
have also received the code of ethics from the Research
Ethics Committee of Zahedan University of Medical Sci-
ences and the National Committee for Ethics in Biomedi-
cal Research (Code: IRZAUMS.REC.1397.415). It should
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