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Abstract
Background: Reducing patients’ pain is one of the main goals of providing clinical services, which requires
nursing skill. As a simple technique, increasing the duration of subcutaneous heparin injection may affect the
intensity of pain and bruising.
Objective: The aim of this study was to assess the effect of increasing the heparin injection time on pain intensity
and bruising associated with subcutaneous injection.
Methods: The present quasi-experimental study consisted of 86 patients, admitted to our hospital, who were
treated with subcutaneous heparin injection. A McGill pain intensity questionnaire was used to measure pain
severity in a purposive sampling. All of the subjects received subcutaneous heparin twice for 10 seconds. They
also were injected twice with heparin infusion, although it was for 30 seconds this time. The interval between the
two injections was 24 h, and the intensity of the pain was measured after each injection. The Pearson correlation
coefficient was measured, and analysis of variance (ANOVA) and the t-test were used to analyze the data.
Results: Eighty patients received heparin. The body mass indexes were reported as 52 (60%) and 34 (40%) for
subjects within the age range of 18.5-24.9 and 25-29.9, respectively. Regarding the mean of pain intensity, there
was a significant difference between the 10 and 30 s injections (p ˂ 0.05). Additionally, there was a significant
difference in bruising rates between the two methods 48 and 72 h after injection (p ˂ 0.05). The ANOVA test
showed a significant association between gender and bruising (p = 0.001).
Conclusion: According to the results, by elevating the duration of heparin injection, the severity of pain was
reduced, and, therefore, the patients felt more comfortable.
Trial Registration: The trial was registered at the Thai Clinical Trials Registry (TCTR) with the TCTR
identification of TCTR20160221001.
Funding: This research was supported by the research cluster grant (88186-25/01/89) from Mashhad University
of Medical Sciences, Mashhad, Iran. The authors received no financial support for the authorship and/or
publication of this article.
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1. Introduction
Reduction of patients’ pain is one of the main goals in clinical services, and it requires nursing skills. Many studies
have considered “pain as the fifth vital sign” due to the importance of pain management and patients’ comfort and
convenience (1-4). Although pain is one of the most treatable disease symptoms, its relief/reduction is still
considered as one of the greatest failures of modern medicine (5). The knowledge related to pain mechanisms has
increased rapidly, particularly in the last 30 years (6). Pain and bruising are two major concerns regarding injection
for many hospitalized patients. Hence, particular attention should be paid to finding solutions for alleviating
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patients’ fear and concerns. Studies on injection techniques could increase awareness, knowledge, and skills related
to subcutaneous injections, and, consequently, reduce pain and bruising. Subcutaneous injections are mostly
associated with pain and bruising (7-9). Heparin is used for the treatment of venous thromboembolism in patients
with medical illness, coronary, and neurological disorders (10, 11). It also is used as an anticoagulant for the
prevention and treatment of blood clots during dialysis and after surgery. Heparin is clinically used for the treatment
of venous and mural thrombosis and pulmonary embolism for patients with unstable angina. The anticoagulant
effects of heparin include activation of antithrombin III, inhibition of platelet aggregation, and additional
antithrombin III-independent inhibitors (12, 13). Moreover, it is used to prevent acute thrombosis after coronary
thrombolysis and to alleviate the bruising and pain caused by the injection (14). Several authors have mentioned the
role of low-molecular-weight heparin in the reduction of bruising (15-17). Unfractionated heparin is a heterogeneous
mixture of sulfated polysaccharides, ranging in molecular weight from 3,000 to 40,000 Daltons. Subcutaneous
heparin injection must be performed in certain dosages according to the patient’s medical condition, weight, and
response to treatment method. Due to insufficient research in this field and the importance of pain/bruise alleviation
after injection, this study aimed to study the effect of heparin on pain intensity and bruising associated with
subcutaneous injection.
2. Material and Methods
2.1. Trial design and participants
This clinical trial was conducted from April 14, 2010 to October 19, 2011. The study population consisted of all
patients who were admitted to the Cardiology Department at Ghaem Hospital and who received subcutaneous
heparin injection. In this quasi-experimental study, the independent variable (subcutaneous injection duration) was
manipulated, and the dependent variables (pain severity and bruising) were assessed.
2.2. Selection criteria
The patients who met the following criteria were included in the study: 1) subcutaneous heparin prescription (5,000
units per 1 mL, every 12 h ) by a physician, 2) full consciousness, 3) lack of pain and disease (such as blood
coagulation, hepatic impairment, renal failure, nervous and sensory impairment in the injection site, spinal injury,
diabetes, and vascular disorders), 4) no smoking or drug abuse, 5) no use of warfarin or phenobarbital, 6) no painrelief interventions or use of analgesic medicines, 7) no redness, swelling, and bruising at the injection site, 8) age
range of 40-69, 9) controlled partial thromboplastin time (PTT), 10) BMI of 18.5-29.9, and 11) willingness to
participate in the study.
2.3. Outcomes and Interventions
The outcomes of our analyses were the pain intensity immediately after injection and the bruising size at 48 and 72 h
after injections with 10 and 30-s durations in the same patients. The subjects were selected using the purposive
sampling technique. After the researchers’ visit to the cardiology and coronary care (CCU) units, the patients who
met the inclusion criteria were selected.
2.4. Sample size, randomization and blinding
The sample size was calculated as 86 subjects based on the results of previous studies (18-20) by assuming the
confidence level and test power as 95 and 80%, respectively. Each patient was first considered as a control subject.
The choice of patient’s hand (right or left) for the first injection was random, and all of the injections were
performed by one single researcher. All the participants received heparin twice for 10 s. They also were injected
twice with heparin infusion for 30 s. The interval between the two injections was 24 h, and the intensity of pain was
measured after each injection. The Pearson correlation coefficient was measured between them.
2.5. Statistical methods
The content validity method was used to determine the validity of the data collection tools. The McGill pain
questionnaire was used as an 11-point numeric rating scale of pain intensity (range: 0-10). SPSS v16 was used for
the statistical analysis, while chi-squared test, ANOVA and the t-test were conducted to analyze the data that were
obtained. A p-value less than 0.05 was considered statistically significant in all measurements.
2.6. Research ethics
Clearance to conduct this study was provided by the Ethics Committee, Mashhad University of Medical Sciences.
Informed consent forms were obtained from the hospital authorities and patients who participated in this study. The
participants were ensured about the confidentiality of the information that was gathered. The medical files of all
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participants who received subcutaneous heparin were collected, and the aims of the study were explained to the
subjects.
3. Results
Eighty patients were injected with heparin in order to assess the pain intensity and bruising. Six (7%), 18 (21%), 36
(42%), and 26 (30%) patients were within the age range of 40-49, 50-59, 60-69, and 70-79, respectively; the mean
age was 67.5. Thirty-eight (44%) patients were females, and 48 patients (56%) were males. The BMI values were
found to be 18.5-24.9 and 25-29.9 for 52 (60%) and 34 (40%) subjects, respectively. Most of the patients
experienced pain with an intensity of 2, during the 10-s injection, while no pain was reported for the injection
duration of 30 s. The intensity of pain was significantly different (p = 0.005) between the 10-s (2.79±1.42) and 30-s
(0.77 ± 0.910) injections (Table 1). The comparison of pain intensity among males and females did not show any
significant differences (p ˃ 0.05). The pain intensity was 2.25 ± 1.19 and 0.54 ± 0.13 for 10-s and 30-s injection
durations among men, respectively. Regarding females, the intensity of pain was 2.47 ± 1.22 and 1.05 ± 0.97 for 10s and 30-s injection durations, respectively. The ANOVA test showed no association between BMI and the intensity
of pain (p ˃ 0.05). However, there was a significant association between the duration of the injection and the size of
the bruising after 48 and 72 h of injection (p = 0.05). The t-test indicated that there was a significant difference
between bruising rates associated with the two methods of injection (p = 0.001, t = 1.2; and p = 0.000, t = 5.9,
respectively) (Table 2). The incidence of bruising among females was higher than among males 48 h after the
injection; also, the highest bruising rate after 48 h was observed among females with 10-s injections. The ANOVA
test indicated that there was a significant association between gender and the bruising of the two injections (p =
0.03). Moreover, there was a significant difference between gender and bruising rate (p = 0.001). Additionally, a
significant difference was observed in the evaluation of the relationship between gender and bruising rate after 72 h,
(p = 0.001) (Table 3).
Table 1. Frequency distribution of pain intensity after 10-s and 30-s heparin injections
Pain intensity (0 - 10) Injection duration
10 seconds 30 seconds
0
14 (16%)
42 (49%)
1
2 (2%)
28 (33%)
2
28 (33%)
10 (11%)
3
12 (14%)
6 (7%)
4
24 (28%)
0 (0%)
5
6 (7%)
0 (0%)
Total
86 (100%) 86 (100%)
Mean
2.79
0.77
Standard deviation
1.42
0.9
Table 2. Distribution of the bruised sites associated with the two injection methods (10-s and 30-s injections) 48 and
72 hours after the injections
Bruised area
Injection duration
(mm²)
10 seconds
30 seconds
48 hours after
72 hours after
48 hours after
72 hours after
injection
injection
injection
injection
0 - 1.99
26
32
37
42
2-4
28
30
31
25
4-6
20
17
13
15
˃6
12
9
7
4
Mean
8.34
6.82
4.29
3.46
SD
8.94
8.03
7.86
6.88
Incidence rate
67.4
55.8
41
39.5
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Table 3. Mean of bruising size associated with 10-s and 30-s injections after 48 and 72 hours with regard to gender
Statistics
Gender
regarding the
Male
Female
bruised area
48 hours after the
72 hours after the
48 hours after the
72 hours after the
injection
injection
injection
injection
10
30
10
30
10
30
10
30
seconds
seconds
seconds
seconds
seconds
seconds
seconds
seconds
Mean
2.2
0.83
2.02
0.46
4.5
3.5
5.1
2.9
SD
2.6
2.02
2.9
1.02
2.4
5.5
2.8
1.3
Incidence rate
45.8
8.3
37.5
4.1
94.7
89.4
89.4
73.6
4. Discussion
The aim of this experiment was to explore the effects of two different injection techniques on pain and bruising
associated with the subcutaneous injection of heparin. The findings indicated that the mean and standard deviation
of the 10-s injection were higher than those of the 30-s injection method. It seems that the pain intensity of the 30-s
injection was lower than that of the 10-s heparin injection. Chan studied the effect of injection duration on pain
intensity and bruising associated with subcutaneous heparin (18). Correspondingly, he showed that pain intensity in
the 30-s method was lower than in the 10-s heparin injection; Chan et al. reported a significant difference between
pain intensity and injection duration. In the current study, a significant association was observed between pain
intensity and gender. In fact, the effect of injection duration on pain severity was stronger for females than for
males. Similarly, Kuzu et al. (7) reported a significant association between pain intensity and gender. They also
investigated the effect of cold on reducing the pain and bruising associated with subcutaneous injection of heparin.
Zaybak et al. (19) studied the effect of the duration of subcutaneous heparin injection on bruising and pain severity.
They concluded that injection duration affected bruising and pain, followed by subcutaneous administration of
heparin. Similarly, our findings showed that there was a significant relationship between bruising rate and duration
of injection; in the 30-s injections, the size of the bruising was smaller than that of the 10-s injection after 48 and 72
h. Chan (18) evaluated two subcutaneous heparin injection techniques to determine the effects of different injection
duration (10-s and 30-s injections) on pain intensity and bruising. The results indicated that the longer injection
duration (30 s) led to significantly less intense pain and smaller bruises. In the current study, the mean size of
bruising in females was larger than in males 48 h after the injection in both methods (10 s and 30 s injections); there
was a significant correlation between the mean size of the bruised site and gender 48 and 72 h after the injections.
This indicated that the longer duration of heparin injection (30 s) was more effective for females in reducing pain
and bruising. Our results reconfirmed the findings of Balci Akpinar et al.’s (20) study on the effect of injection
duration on the bruising associated with subcutaneous heparin. They reported that significantly smaller and fewer
bruises were observed in the 30-s injections than for the 10-s injections.
5. Conclusions
Our data showed that extending the duration of injection in patients receiving subcutaneous heparin decreased the
intensity of pain, irrespective of gender or BMI. However, elongation of injection time was more effective in
minimizing the bruising size in women than it was for men. All in all, application of the simple and free-of-charge
technique of slow injection with subcutaneous heparin can result in significantly less pain and, hence, more patient
comfort. Similar techniques might be applicable to other subcutaneous injections and will need further studies.
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