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Abstract  Introduction: Subcutaneous heparin administration commonly leads to injection site bruising (Chan, 
2001). Previous studies indicate that cold therapy may decrease the size and severity of bruising caused by 
subcutaneous heparin injections. The primary aim of this study is to evaluate the effectiveness of cold therapy in 
reducing the size and severity of bruising at the injection site in patients receiving subcutaneous heparin injections. 
Method: This systematic review examined randomized controlled trials evaluating cold therapy to reduce 
subcutaneous heparin-induced bruising. The study design involved searching PubMed and Google Scholar databases 
for relevant keywords (e.g., cold application, cryotherapy, subcutaneous heparin, bruising). Eligible studies enrolled 
patients who received heparin injections, comparing cold application at the injection site to a control group. The 
primary outcomes were the incidence and size of injection-site bruising. Exclusion criteria included conditions 
affecting bruising beyond heparin, interventions beyond cold therapy, a lack of a control group, and failure to assess 
both bruising incidence and extent. Results: Based on the search criteria, 374 patients were found. We reviewed 581 
patients for this systematic review from 10 full-text articles. The results from the six articles indicated a substantial 
decrease in the severity of bruising, with the experimental group performing better than the control group. However, 
there was considerable variation across the different studies. Individual research data varied substantially in terms of 
average bruise intensity. Conclusion: The results indicate that cold application effectively reduces the severity of 
bruising in patients receiving subcutaneous heparin injections. However, significant heterogeneity is observed across 
studies, attributable to differences in the language of publication, cold application interventions, and injection 
methods (e.g., site and needle size). Increased standardization of the cold therapy protocol and injection techniques 
in future research would help minimize these sources of variability and enable more robust comparative analysis. 
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1. Introduction 

Nurses are the primary professionals responsible for 
administering medications, ensuring that treatments are 
delivered safely and effectively. Their responsibilities 
include processing the physician's order, documenting the 
patient's medical history, monitoring the therapeutic 
process, and administering prescribed medications [1]. In 

addition to these core duties, nurses play a critical role in 
assessing the safety and quality of the medication process 
and monitoring for adverse drug reactions (ADRs), which 
can occur even at therapeutic doses. ADRs, defined as 
unintended and harmful reactions to a medication used for 
treatment, are a significant concern in clinical settings [2]. 
This makes the nurse’s role in evaluating the potential for 
ADRs, including adverse reactions at injection sites, 
essential in promoting patient safety. Medications are 
administered through various routes, including oral and 
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parenteral methods. One common method of parenteral 
drug administration is subcutaneous injection, which is 
used for both immunizations and anticoagulant 
medications, such as heparin. Heparin is widely prescribed 
to prevent and treat thromboembolic conditions, such as 
deep vein thrombosis and pulmonary embolism. Patients 
typically receive two forms of heparin: unfractionated 
heparin and low-molecular-weight heparin (LMWH), 
administered either subcutaneously or intravenously [3]. 
LMWH, introduced in the 1970s, is produced by 
depolymerizing standard heparin to create a drug with 
higher bioavailability and a lower risk of bleeding, making 
it a popular choice in clinical practice [4]. While LMWH 
is generally considered safer and more convenient than 
unfractionated heparin, its subcutaneous administration 
can lead to complications at the injection site. Common 
side effects include hematoma formation, bruising, pain, 
and sclerosis [5]. Research indicates that the incidence of 
hematomas following subcutaneous LMWH injections 
ranges between 40% and 88%, while bruising occurs in 
26.6% to 88.9% of cases [6]. These adverse effects can 
cause significant discomfort and distress for patients, 
potentially leading to anxiety, altered body image, and a 
reduction in treatment adherence. Additionally, frequent 
bruising may limit the availability of future injection sites 
and decrease patient willingness to continue with the 
necessary anticoagulation therapy [5]. Therefore, 
minimizing injection-related complications is a critical 
goal for nurses, as it can improve patient outcomes, 
enhance satisfaction with nursing care, and foster 
cooperation with prescribed treatments. Nurses 
administering subcutaneous injections, particularly of 
LMWH, must utilize strategies that reduce the likelihood 
of these adverse effects. Factors such as the injection time, 
site selection, dose, needle size, and the application of 
cold therapy have all been found to influence the pain and 
bruising associated with LMWH injections. Cold therapy, 
in particular, is a non-pharmacological intervention 
commonly used to reduce pain and inflammation. It works 
by constricting peripheral blood vessels, thereby 
decreasing blood flow to the tissue and reducing the risk 
of hematoma and bruising formation [7]. Cold application 
also lowers tissue metabolism and delays the transmission 
of pain signals to the central nervous system, making it a 
simple yet effective technique for pain management [8].  

Despite the physiological rationale for cold therapy, 
there is conflicting evidence regarding its effectiveness in 
reducing bruising and pain associated with subcutaneous 
heparin injections. For instance, Sendir et al. [9] found 
that a 5-minute application of dry cold before and after the 
injection significantly reduced both pain and bruising in 
patients receiving subcutaneous LMWH. In contrast, a 
study by kuzu and Ucar [10] reported no significant 
difference in bruising or hemorrhage rates between 
patients who received cold therapy and those who did not. 
The discrepancies in findings highlight the need for 
further research to clarify the impact of cold therapy on 
injection-related complications. 
Significance of the Study 

This study is particularly significant for nursing 
practice as it addresses a fundamental aspect of patient 
care: minimizing discomfort and adverse effects from 
necessary treatments. Subcutaneous heparin injections are 

a routine procedure for nurses, and the ability to reduce 
associated pain and bruising through a simple, non-
invasive intervention such as cold therapy has the 
potential to greatly improve patient experiences. The 
objective of this study is to systematically review and 
synthesize the findings from RCTs evaluating the 
effectiveness of cold therapy in reducing bruising at the 
injection site for subcutaneous heparin administration. By 
consolidating current evidence, this review will determine 
whether cold application, a widely accessible and cost-
effective intervention, should be recommended as part of 
standard nursing practice to minimize injection-related 
complications and enhance the quality of care. 

2. Materials and Methods 

2.1. Study Design 
This study was conducted as a systematic review and 

meta-analysis of randomized controlled trials (RCTs) to 
evaluate the effectiveness of cold application in reducing 
bruising at subcutaneous heparin injection sites. The 
review followed the guidelines established by the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) [11]. The focus was to 
consolidate evidence from existing RCTs to determine 
whether cold therapy is a viable intervention for reducing 
injection site bruising and to perform a meta-analysis for 
quantitative synthesis of the results. 

2.2. Review of Literature 
A systematic search was conducted in July 2024, using 

PubMed and Google Scholar databases to identify relevant 
studies. The search used the following keywords: cold 
application, cryotherapy, ice, subcutaneous heparin, 
injection, bruising, ecchymosis, and hematoma. No ethical 
approval was required for this study as it involved 
reviewing secondary data from existing studies. 

2.3. Methodology for Study Selection 
To identify relevant studies, four independent reviewers 

screened the titles and abstracts of all identified articles. A 
fifth, impartial reviewer subsequently evaluated the 
articles selected for full-text review to ensure consistency 
and reduce bias. The inclusion criteria for this review were 
as follows: studies had to be written in English, involve 
patients who received subcutaneous heparin injections, 
and include an intervention group that received cold 
application at the injection site. Furthermore, the studies 
needed to have a control group that did not receive cold 
application, and only randomized controlled trials (RCTs) 
were considered. Finally, eligible studies must have 
reported outcomes related to the incidence and size of 
bruising at the injection site. Exclusion criteria included 
studies not written in English, studies involving patients 
receiving treatments or conditions other than subcutaneous 
heparin that could affect bruising, and studies without a 
clearly defined control group. Non-RCT designs, such as 
observational studies, case reports, reviews, or quasi-
experimental studies, were excluded. Additionally, studies 
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that did not report the outcomes of bruising incidence and 
size at the injection site were not included. 

2.4. Screening and Data Extraction Process 
The screening process was conducted using Rayyan, an 

online platform for systematic reviews [12]. Four 
reviewers independently screened the articles, assessing 
them based on their titles and abstracts. Following this, 
full-text reviews were conducted to confirm inclusion 
based on the predetermined criteria. Any disagreements 
between reviewers were resolved through discussion with 
an additional author. After completing the selection 
process, data extraction was performed by the same four 
reviewers. The extracted data included the author names, 
year of publication, country, study design, sample size, 
age range of participants, type of heparin used, duration 
and timing of cold application (pre- or post-injection), 
outcomes measured (such as bruising occurrence and size), 
and a risk of bias assessment. 

2.5. Quality and Risk of Bias Assessment 
The quality of the included studies was evaluated using 

the Cochrane Collaboration Risk of Bias (ROB) tool [13]. 
This tool assesses the risk of bias in randomized 
controlled trials across six domains: selection bias, 
performance bias, detection bias, attrition bias, reporting 
bias, and other potential biases. Each study was rated as 
having a ‘low’, ‘high’, or ‘unclear’ risk of bias for each 
domain. Two reviewers independently assessed the risk of 
bias for each study, and any differences in their 
assessments were resolved through discussion or 
consultation with a third reviewer. 

2.6. Statistical Analysis 
For the data analysis, pooled estimates from the 

included studies were calculated to evaluate the 
effectiveness of cold therapy in reducing the severity of 
bruising following subcutaneous heparin injections. A 
random-effects model was employed to account for 
variability across studies, and the overall effect size (mean 
difference) for bruising severity between the experimental 
(cold therapy) and control groups was determined. The I² 

statistic was used to assess heterogeneity among the 
studies. In addition to the primary analysis, sensitivity and 
subgroup analyses were conducted to explore possible 
sources of heterogeneity, such as differences in treatment 
modality. 

3. Results 

3.1. Characteristics of the Included Studies 
Following the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) guidelines, a 
total of 210 publications were initially identified through 
our systematic search, with 200 articles retrieved from 
Google Scholar (covering the first 20 pages) and 10 from 
PubMed. After removing duplicates, 189 articles remained 
for screening. We assessed these articles by reviewing 
titles and abstracts and subsequently selected 10 full-text 
publications for a more in-depth review. After applying 
the pre-established inclusion and exclusion criteria (as 
detailed in Figure 1, the PRISMA flow diagram), six 
studies published between February 2001 and October 
2023 were included in the final systematic review. The 
studies that met the inclusion criteria were conducted by 

[10,14,15,16,17,18]. All of these studies were randomized 
controlled trials (RCTs) that focused on the effectiveness 
of cold application in reducing bruising from 
subcutaneous heparin injections. A summary of the 
characteristics of the included studies is provided in Table 
1. In terms of geographical distribution, four of the six 
studies were conducted in Turkey [10,15,17,18]. While 
the other two studies took place in India [16] and Iran [14]. 
Across the six studies, a total of 581 patients were initially 
included. After applying the inclusion criteria, data from 
374 patients who underwent cold application techniques 
for subcutaneous heparin injection were ultimately 
analyzed. The study participants were predominantly 
adults over 18 years of age. Each of the included studies 
used cold therapy interventions to reduce the incidence 
and size of bruising at subcutaneous heparin injection sites. 
Although there were slight variations in sample size, 
intervention timing, and cold therapy duration, all six 
studies adhered to randomized controlled trial designs to 
evaluate the effectiveness of cold therapy.  

Table 1. Summary of the Characteristics of the Selected Studies 

Measured 
outcomes Cold application details Type of heparin Age Study design Country Studies 

occurrence and 
size of bruising For 20 minutes after injection low-molecular-weight 

heparin (SC-LMWH) 
Above 
18 age 

Randomized 
controlled trial Iran Amaniyan et.al 

occurrence and 
size of bruising For 3 minutes before injection low-molecular-weight 

heparin (SC-LMWH) 
Above 
18 age 

Randomized 
controlled trial India Simeon  and 

Thenmozhi 
occurrence and 
size of bruising 

5 minutes for each cold application 
before &after 

low-molecular-weight 
heparin (SC-LMWH) 

Above 
18 age 

Randomized 
controlled trial Turkey kuzu and Ucar 

occurrence and 
size of bruising For 10 seconds before injection low-molecular-weight 

heparin (SC-LMWH) 
Above 
18 age 

Randomized 
controlled trial Turkey Unal et.al 

occurrence and 
size of bruising 

Thermomechanical analgesia 
(Buzzy): 30 sec before injection. 
Local coolant spray: 5 sec before 

injection. 
Local cold (ice pack): 5 min before 
injection, and 5 min after injection.  

 

low-molecular-weight 
heparin (SC-LMWH) 

Above 
18 age 

Randomized 
controlled trial Turkey Cevheroğlu and 

Büyükyilmaz 

occurrence and 
size of bruising 

For 2 minutes before and 2 minutes 
after the injection 

low-molecular-weight 
heparin (SC-LMWH) 

Above 
18 age 

Randomized 
controlled trial Turkey Kilic and Midilli 
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Figure 1. The selection process according to the PRISMA flow diagram 

 
Figure 2. Meta-analysis for the bruising size in the RCTs 

3.2. Bruising Occurrence at the Injection Site 
All six studies included in this systematic review were 

randomized controlled trials (RCTs) that reported bruising 
as a primary outcome [10,14,15,16,17,18]. The majority 
of the studies measured bruising at multiple time points—
12-, 48-, and 72-hours post-injection—with all studies 
consistently reporting bruising severity at the 48-hour 
mark. This allowed us to perform a comparative analysis 
of bruising incidence and severity during this period. 

3.3. Meta-Analysis for Bruising Size 
All of the included studies reported the bruising size as 

the outcome. The bruising size was assessed using a 
transparent millimeter ruler. The meta-analysis included 
six studies with a total of 460 patients. Of these, 231 
patients received subcutaneous heparin injections in 
conjunction with cold application techniques aimed at 
reducing bruising. The pooled results from the included 
studies demonstrated a statistically significant reduction in 
bruising severity in the experimental group (cold therapy) 
compared to the control group. The mean difference was -
1.60 (95% CI -2.60 to -0.61), indicating a notable 
reduction in bruising size for patients who received cold 

application. However, significant heterogeneity was 
observed among the studies, with an I² value of 99% (p < 
0.00001), suggesting considerable variability in the results 
across the trials (Figure 2). 

3.4. Individual Study Findings 
Amaniyan et al. [14] reported a mean bruising severity 

of 2.75 in the experimental group, compared to 4.35 in the 
control group, with a mean difference of -1.60 (95% CI -
1.67 to -1.53). This finding suggests a significant 
reduction in bruising with cold application. Kilic and 
Midilli [15] found a mean bruising severity of 3.14 in the 
experimental group and 5.19 in the control group, with a 
mean difference of -2.05 (95% CI -2.43 to -1.67), again 
favoring the cold application technique. Simeon and 
Thenmozhi [16] observed smaller bruising differences, 
with a mean bruising severity of 0.01 in the experimental 
group and 0.23 in the control group, resulting in a mean 
difference of -0.22 (95% CI -0.36 to -0.08). Although the 
bruising severity was minimal in both groups, cold 
application still showed a statistically significant effect. 
Cevheroğlu and Büyükyilmaz [17] reported a more 

substantial effect, with mean bruising severity of 13.85 in 
the experimental group compared to 54.65 in the control 
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group. The mean difference was -40.80 (95% CI -49.50 to 
-32.10), indicating a significant reduction in bruising with 
cold application. Unal et al [18] contributed to the analysis 
with a mean difference of -0.54 (95% CI -0.99 to -0.09), 
showing a modest but significant effect of cold application 
on bruising reduction. Kuzu and Ucar [10] also reported 
results, although the mean difference of -4.39 (95% CI -
27.72 to 18.94) showed greater variability and less 
pronounced effects, likely due to a smaller sample size. 

Overall, while the magnitude of the effect varied across 
studies, the meta-analysis demonstrated that cold 
application consistently reduced bruising severity at 
subcutaneous heparin injection sites. The high 
heterogeneity observed (I² = 99%) suggests that the 
differences in study protocols, patient populations, and 
methodologies could account for the variation in the results. 

To further investigate the sources of heterogeneity in 
our meta-analysis, we conducted an influence analysis. 
This approach involved systematically excluding each 
study, one at a time, to evaluate its individual impact on 
the overall effect size and heterogeneity. The analysis 
revealed that the study by Amaniyan et al. 14 had the most 
significant influence on both the overall effect size and the 
heterogeneity. Specifically, the exclusion of this study 
resulted in an increase in the overall effect size to -1.20 
(95% CI -2.16, -0.24), and more notably, the 
heterogeneity was reduced dramatically to 5.6%. In 
contrast, excluding other studies, including those by Kuzu 
and Ucar [10], Kilic and Midilli [15], Simeon and 
Thenmozhi [16], Cevheroğlu and Büyükyilmaz [17], and 
Unal et al. [18] had only minor impacts on the overall 
effect size. The exclusion of these studies did not result in 
substantial changes in heterogeneity. These findings 
suggest that the significant heterogeneity observed in the 
meta-analysis was largely driven by the study conducted 
by Amaniyan et al. [14], whereas the other studies 
contributed relatively little to the observed variation. This 
insight provides a clearer understanding of the sources of 
variability in the results of our analysis (Figure 3). 

3.5. Quality Assessment and Risk of Bias 

This systematic review included six randomized 

controlled trials (RCTs). The risk of bias was 
independently evaluated by two reviewers using the 
Cochrane Risk of Bias Tool, which assesses several 
domains including selection bias, performance bias, 
detection bias, attrition bias, and reporting bias (Table 2). 
Each study was evaluated across these domains to 
determine the potential influence of bias on the validity of 
the findings. 

Among the studies, Kilic and Midilli [15] and Unal et 
al. [18] demonstrated a low risk of bias across all domains, 
suggesting high methodological quality and providing 
greater confidence in their findings. These studies were 
particularly robust in their design and execution, reducing 
the likelihood of bias affecting the results. 

In contrast, the study by Cevheroğlu and 
Büyükyilmaz [17] exhibited a high risk of bias, primarily 
due to concerns about performance bias. This raised 
questions about the reliability of its conclusions, as 
performance bias—stemming from the knowledge of 
treatment allocation—can compromise the validity of the 
outcomes. Similarly, Kuzu and Ucar [10] also 
demonstrated high performance bias, which may limit the 
reliability of the findings, although there was insufficient 
data to fully assess the overall risk of bias. 

The study by Amaniyan et al. [14] was found to have 
minimal risk of selection and attrition biases, despite 
lacking comprehensive reporting in some areas. This 
suggests that while the study had a generally sound design, 
incomplete reporting may limit a full understanding of its 
strengths and weaknesses. Simeon and Thenmozhi [16] 
also demonstrated a low risk of bias in several domains, 
and the availability of more comprehensive data allowed 
for a more thorough assessment, confirming the study’s 
relatively low overall risk of bias. 

In summary, while most of the included studies 
exhibited a low risk of bias, certain studies—particularly 
those with high performance bias—pose challenges to the 
interpretation of their results. This variation in bias across 
studies underscores the importance of carefully considering 
these factors when evaluating the validity and applicability 
of the findings. A cautious interpretation of the results is 
warranted, especially for studies with higher risks of bias, to 
ensure the most accurate conclusions are drawn. 

 

Table 2. Risk of Bias in the Randomized Control Trials 

 Selection bias Performance bias Detection bias Attrition bias Reporting bias Overall RoB 
Kilic and Midilli, 2017 N/A Low Low Low Low Low 

Cevheroğlu and 
Büyükyilmaz, 2023 N/A High N/A N/A Low N/A 

kuzu and Ucar, 2001 N/A High N/A Low N/A N/A 
Unal et al.2019 N/A N/A Low Low Low N/A 

Amaniyan et al.,2016 Low N/A N/A Low Low N/A 
Simeon and Thenmozhi, 

2021 Low Low N/A Low Low N/A 
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Figure 3. A-forest plot shows the results of the influence analysis 

4. Discussion 

4.1. Main Results and Study Aim 
Heparin, as a widely used anticoagulant for the 

prevention and treatment of thromboembolic conditions, is 
associated with the risk of bleeding and bruising, 
particularly at the injection site when administered 
subcutaneously. The anticoagulant effect of heparin 
prolongs bleeding times and increases susceptibility to 
bruising, which can lead to patient discomfort, anxiety, 
and potential non-compliance with treatment [3]. Given 
the prevalence of these side effects, identifying effective 
and practical interventions to minimize these reactions is 
essential for improving patient outcomes and maintaining 
adherence to treatment regimens. Cold application, a 
simple non-pharmacological intervention, has been 
proposed as an effective method to reduce bruising and 
pain associated with subcutaneous injections. The 
mechanism of cold application involves vasoconstriction, 
where the narrowing of blood vessels reduces blood flow 
to the injection site, thereby limiting the amount of blood 
that accumulates under the skin, which can cause bruising 
[19]. By reducing blood flow and local inflammation, cold 
therapy not only addresses bruising but also has the 
potential to alleviate pain, which further enhances its 
utility in clinical practice. The aim of our systematic 
review and meta-analysis is to evaluate the effectiveness 
of cold application in reducing the incidence and severity 
of bruising at subcutaneous heparin injection sites. The 
findings from this review clearly demonstrate that the 
application of cold significantly reduces bruising severity. 
Across six randomized controlled trials (RCTs), which 
included a total of 460 patients, the pooled mean 
difference was -1.60 (95% CI -2.60 to -0.61), favoring the 
experimental groups that received cold application. These 
findings suggest that cold therapy is an effective and 
accessible intervention for reducing bruising, and the 
clinical implications are substantial. Cold therapy is a 
cost-effective, low-risk intervention that can be easily 
implemented in a variety of healthcare settings, making it 
a valuable tool for nurses administering subcutaneous 
heparin injections. In light of these promising results, it is 
critical to contextualize the effectiveness of cold therapy 
in clinical practice by contrasting our findings with those 
of previous studies. 

4.2. Comparison to Relevant Literature  
The findings of our review were consistent with 

previous research on the benefits of cold application in 
minimizing bruising and hematomas following 
subcutaneous injections. The physiological effects of cold 
therapy, primarily vasoconstriction, have been well-
documented in the literature. This process restricts blood 
flow to the site of the injection, which in turn reduces the 
likelihood of hematoma and bruise formation. Amaniyan 
et al. [14] found that the application of cold significantly 
reduced the severity of bruising, especially at 12-, 24-, and 
48-hours post-injection. Our meta-analysis confirmed 
these results, demonstrating that cold application 
consistently led to significant reductions in bruising 
occurrence at various time points (e.g., 48 hours: OR = 
0.17, P < .00001). However, there was some variability in 
the literature regarding the extent to which cold therapy 
reduces bruising. For instance, Mohammady and Sadeghi 
[20] found no statistically significant difference in 
bruising size or incidence at 48 to 72 hours post-injection, 
though they did observe a significant reduction in 
hematoma size (MD = -0.87; 95% CI -1.63 to -0.11) and 
incidence (OR = 0.35; 95% CI 0.16 to 0.76). This suggests 
that while bruising may not always be significantly 
reduced, hematomas—which are often more severe—can 
be effectively minimized by cold application. This finding 
is particularly relevant in clinical settings where 
preventing hematomas is crucial for patient comfort and 
the success of anticoagulant therapy. The differences 
between studies may be attributed to several factors, 
including the timing, duration, and method of cold 
application, as well as patient-specific factors such as skin 
type, hydration status, and coagulation profiles. For instance, 
some studies applied cold for a set period immediately after 
the injection, while others varied the timing or combined 
pre- and post-injection applications. Additionally, the 
variability in injection sites and techniques across studies 
may have influenced the outcomes, suggesting that 
standardization in future studies could help clarify the most 
effective cold therapy protocols. 

4.3. Clinical Implications  
The clinical implications of these findings are 

significant. Cold application offers a practical, non-
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invasive solution for managing one of the most common 
side effects of subcutaneous heparin injections—bruising. 
Given its ease of use and cost-effectiveness, cold therapy 
can be readily integrated into routine clinical practice, 
particularly in settings where patients are at high risk of 
bleeding or bruising. By reducing both bruising and the 
discomfort associated with injections, cold therapy has the 
potential to improve patient satisfaction, enhance 
adherence to anticoagulant therapy, and reduce 
complications associated with frequent injections. 

4.4. Limitations 
One limitation of our study is that the inclusion of only 

English-language publications may have restricted the 
study’s scope and potentially influenced the results of the 
pooled analysis. This language limitation could mean that 
relevant studies published in other languages were 
overlooked, thereby limiting the generalizability of our 
findings. We recommend future research to include 
studies published in multiple languages to enhance the 
applicability of the results to broader patient populations. 
Secondly, significant heterogeneity was observed across 
the included studies. This heterogeneity could be 
attributed to several factors, including variations in the 
type and duration of cold application (e.g., applied before, 
after, or both before and after the heparin injection). 
Additionally, differences in injection techniques, such as 
the injection site and method, could have significantly 
impacted the estimated effect size of the outcomes. These 
variations highlight the complexity of comparing results 
across studies and suggest that a standardized approach to 
cold application and injection methods is needed in future 
research. 

4.5. Recommendations 
Given the evidence presented in this review, future 

studies should aim to conduct additional randomized 
controlled trials (RCTs) using standardized cold 
application protocols to provide stronger evidence-based 
recommendations. These studies should explore the 
optimal timing, duration, and method of cold application 
to refine and standardize this intervention in clinical 
practice. By doing so, healthcare providers can offer more 
consistent and effective cold therapy applications in 
heparin injections, ultimately improving patient care and 
outcomes. Additionally, the inclusion of studies from 
diverse populations and languages will ensure broader 
applicability of the findings, which will further contribute 
to refining treatment regimens for reducing bruising and 
other injection-related complications. 

5. Conclusions 

Our findings demonstrate that subcutaneous heparin 
injections can lead to side effects, including hematoma, 
bruising, and pain. However, the application of cold 
therapy at the injection site significantly reduces bruising 
severity and pain. Therefore, cold application is a 
beneficial and evidence-based nursing intervention that 
improves patient comfort and care outcomes. To further 

enhance the generalizability of these results, more studies 
published in English and other languages are required to 
evaluate the effects of cold application on hematoma size 
and severity. Future research should also account for 
potential confounding factors and control for variability in 
cold application protocols. This includes standardizing the 
type of cold therapy used (e.g., ice packs, cold compresses) 
and ensuring consistent assessment times (e.g., before, after, 
or before and after heparin injection). By minimizing these 
methodological variations, researchers can ensure more 
reliable and comparable results across future studies, 
ultimately refining clinical recommendations for cold 
application in subcutaneous heparin administration. 
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