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Abstract 

 
Medicines can be given to patients by different routes such as oral, topical, inhalation and parenteral. In the 

parenteral route of drug administration injections are among the most frequently used methods of drug delivery 

system and usually given for curative purposes and less than 5% cases for immunization. The correct vaccine 

administration is a very important component of a successful immunization. In India, 96% of all injections given by 

private practitioners include antibiotics, vitamins and analgesics and 66% of these injections are said to be unsafe. 

According to the WHO at least 16 billion injections are given every year in developing countries. The 

intramuscular (IM) and the subcutaneous (SC) injections are often referred as “basic skills”. The unsafe injection 

practices can give rise to the transmission of many blood borne diseases and complications such as abscess at the 

injection site, nerve injury and infections (Hepatitis B and C, and HIV etc). The reuse of syringes is another 

problem in some countries and it is also common in India. The injection practices are not always rational and 

research-based practices. So there is need to promote the research based injection practices for the safety of patients 

and the health care providers. The present article focuses on the issues related to the intramuscular and the 

subcutaneous routes of drug administration. This is particularly important for health care providers involved in the 

drug prescribing. 

 

Keywords: Injections, complications, skills, practices 

*Corresponding Author: Dr Jameel Ahmed, 

Department of Pharmacology, J
 

N Medical 

College, AMU Aligarh, India. E.mail: 

ahmad.drjameel@gmail.com 

 

Received: February 3, 2014 Accepted: April 24, 

2014. Published: May 20, 2014. This is an open-

access article distributed under the terms of the 

Creative Commons Attribution License, which 

permits unrestricted use, distribution, and 

reproduction in any medium, provided the original 

author and source are credited. 

Introduction 

Injections are among the most commonly 

used procedures in the hospitals. The injections are 

meant for the parenteral route of drug administration 

(e.g. intravenous, intramuscular, subcutaneous and 

intra-dermal etc.). The procedures used for giving 

injections are usually non-research based. The study 

carried by INCLEN (International Clinical 

Epidemiology Network) in India reported that 66% 

injections given are unsafe and the reuse of syringes 

is very common practice [1]. The WHO defines a 

safe injection as “A safe injection does no harm to 

the recipient, does not expose the healthcare worker 

to any risk, and does not result in waste that is 

dangerous for the community”. Unsafe injection 

practices not only lead to injection related 

complications but can also result in financial loss [2].  

The data have shown that in many cases the use of 

injections is unnecessary [3]. The WHO in 1998 has 

stated that “An injection should only be given if it is 

necessary and each injection that is given must be 

safe”. The unnecessary use of injections should be 

avoided to prevent injection-associated infections and 

complications. The INCLEN reported in 2004 that 

approximately 6 billion injections are given in India 

alone every year [1]. It is estimated that more than 12 

billion injections are given by IM technique annually 

throughout the world [4]. A survey revealed that 96% 

of all injections given by private doctors are of 

antibiotics, analgesics and vitamins [5]. Rational use 

of injection is needed to be emphasized because 

nearly 70% of injections being given are actually 

unnecessary [1, 6, 7]. 

A study done in Puducherry, more than 90% 

IM injections given to infants are neither necessary 
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nor administered at the correct site and 91% of such 

injections are used for minor illness such as upper 

respiratory tract infection etc. [8]. So before 

administration of any injection the clinician must 

make the decision whether the injection is required or 

not. There is now need to recognize and reduce 

medication errors. Many complications that can be 

related to injections such as abscess at the injection 

site, nerve injury and infections [9, 10, 11]. The 

injection practices usually do not always reflect 

research-based or evidence based practice, so there is 

need to safe injection practice [13]. There is a paucity 

of research on IM injection [12]. So there are many 

important considerations required for giving IM 

injection right from hand washing of health care 

worker till the management of complications if occur.  

 

Identification of anatomical sites for IM 

injections 

The site selection for intramuscular injection 

is very important. The site selection for intramuscular 

route depends on the age of patient, volume of drug 

and the type of drug to be administered. The muscle 

mass must be suitable to support the amount of drug 

and sometime also the type of drug also decide the 

muscle selection (e.g: vaccines). The wrong site 

selection may cause injury to nerves or blood vessels. 

The important sites used for intramuscular injection 

are: 

Anterolateral aspect of thigh: The preferred site for 

intramuscular injections in pediatric age group is 

anterolateral aspect of thigh (antero-lateral aspect of 

thigh, middle third portion between greater trochanter 

and lateral femoral condyle) [1]. The target muscle is 

Vastus Lateralis. In children the rectus femoris 

muscle is not preferred. 

Mid-deltoid: This is preferred for low volume 

injection usually less than 2ml in volume. The site 

selected is upper outer aspect of the arm. However 

this site is close to radial and brachial artery and is 

not preferred for small children. Although the muscle 

mass is not adequate in children but sometime it can 

be used for children above 2-3 years [1]. The site 

selected should be 3-5 cm below the bony landmark 

of acromian process or midway between acromian 

process and deltoid insertion [14, 15]. 

The mid-deltoid is the only site where the Hepatitis-B 

vaccine can be injected in adult. The deltoid muscle 

is also commonly used for Tetanus toxoid. The 

Hepatitis-B vaccine is preferred in the antero-lateral 

aspect of thigh in neonates and infants as they have 

smaller mass of deltoid muscle. There may be 

suboptimal response in the gluteal region because the 

gluteal fat can retard the absorption of vaccine and 

may lead to low level of the antibody titers [16]. So it 

should not be administered in the gluteal region. In 

dorsogluteal area, the targeted muscle is gluteus 

maximus. Unfortunately, complications are also 

associated with this site because there is a possibility 

of damaging the sciatic nerve or the superior gluteal 

artery. The injections into the gluteal area have been 

associated with decreased immunogenicity of certain 

vaccines like Hepatitis B and Rabies vaccines. In 

obese patients, sometimes the IM injections into the 

dorsogluteal area may mean actually into adipose 

tissue [15]. There is other an important issue for 

practicing doctors or clinician that is how to identify 

sites [17]. 

 

Size of the needle: The size and bore of the needle 

are important considerations for intramuscular 

injections.  Needle length must be sufficient to 

penetrate the subcutaneous layer of fat.  Needle of at 

least 25 mm (23 Gauge) or also sometime 38 mm 

(21Gauge) are used for adults.  However this decision 

may also depend on subcutaneous fat and age of 

patients [18].  The age of the patient is very important 

factor in deciding the needle size and bore. The 

following are the recommendations of Indian 

Academy of Paediatrics [1] 

Most infants & children: 23G x 25mm (1 inch) 

needle 

Preterm/small babies (<2m): 26/27G x 16mm (2/3 

inch) 

Very obese children: 23G x 38mm (1½ inch) 

Needle Bore: The 26/27 and 23 G needles are 

appropriate for most vaccines [1]. A 1-inch, 23-

Gauge needle is sufficient to penetrate the 

anterolateral thigh in infants younger than one year. 

A 5/8-inch, 25-gauge needle may be used to deliver 

vaccine in the deltoid region of toddlers and children 

up to, and including, 10 years of age [19]. 

Subcutaneous injections  

Subcutaneous route is frequently employed 

for certain drugs (e.g; Insulin). Abdomen, thigh and 

lateral aspect of the upper arm are commonly used 

sites for subcutaneous routes of drug administration. 

The greatest merit of this route is the self 

administration of drug is possible. For subcutaneous 

injections the skin fold is raised between the finger 

and thumb [20]. This can decrease the chances deep 

penetration and intramuscular drug administration 

instead of subcutaneous. It is also recommended that 

non-dominant hand should be used to raise the fold of 

skin. 
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How to prepare skin for injection: D Vlahov et 

al 1992 found that cleaning the skin prior to injection 

can reduce the frequency of infectious related to 

intravenous drug [21]. However, the routine use of 

disinfection is not recommended for routine 

immunization [16]. Whether to disinfect or not to 

disinfect a patient’s skin before subcutaneous or 

intramuscular injection is a much debated area of 

research. Chemicals in impregnated wipes may 

interfere with the certain vaccines (E.g: Measles). 

The other debate is related to swab or not to swab the 

skin before giving injection. 

Swab or not swab 
The issues of skin preparation before giving 

injections are still not clearly answered. . Many 

healthcare settings are addressing this issue of skin 

cleansing although evidence base is lacking or 

unclear. In many studies it was shown that skin 

cleansing is not necessary [22] and alcohol, soap and 

water or other chemical agents are not required for 

preparation of the skin before injection unless gross 

contamination is there. A study was conducted by 

DannTC in 1969 [23] where more than 5,000 

injections were given without having done skin 

preparation to patients. This study included patients 

of 4 to 66 year of age but no infection was identified 

(local or systemic infection). So it was suggested that 

routine skin preparation was not necessary and the 

use of alcohol swab can be the cause of irritation to 

patients. In other studies the importance of cleaning 

the skin of the patient prior to injection was realized 

[24] and the swab skin preparation with alcohol has 

reduced the bacterial count [25]. Wipes that are 

impregnated with medicated chemical may interfere 

with the vaccines, particularly live vaccines [26]. To 

reduce the number of pathogens the swabbing the 

injection site with a saturated 70% alcohol should be 

at least for 30 seconds and it should be followed by 

allowing dry for 30 seconds [27]. So the antiseptics 

used in practice cannot act in the time that is 

generally used. Allowing the site to dry prevents 

stinging. Medico-legal implications need to be 

considered by health care providers. Therefore, it has 

been suggested that nurses or health care providers 

should follow the guidelines issued by health 

authority. 

To aspirate or not 

Aspiration, or drawing back on a syringe to 

check for blood prior administrating an IM injection 

has been the past practice for decades. These 

practices however are not supported by evidence-

based studies. There is lack of data regarding syringe 

aspiration whether it should be done or not [28, 29]. 

It was suggested that the sites used for IM injection 

are usually not located around the large blood vessels 

[30]. So it is said that there is no need to aspirate. IM 

injection used for immunization carry less risk to the 

patient than other medicines such as antibiotics[31, 

26]. Rapid IM injection without using aspiration 

technology may result in less pain. The other 

question raised was the time needed for the aspiration 

to be effective. The time taken by nurses to perform 

aspiration is usually 1-2 seconds [32].  However the 

time to perform aspiration should be sustained for at 

least 5-10 second. But the recommended time (5-10 

seconds) may cause more pain to patients because of 

longer contact time between the needle and the tissue. 

While performing aspiration the bleeding can occur 

from injection site and may not be an indicator of 

incorrect technique. The aspiration is not usually 

recommended for vaccination or immunization. 

Conclusion 

The guidelines are emerging based on 

research based data. The injection practice must be 

evidence based to minimize the complication related 

to the use of injections. Use of injection must be 

rational and injections should be given only when 

clear indications are there. This area needs further 

research for making guidelines that can maximize the 

therapeutic effect of the drugs and can minimize or 

eliminate complications associated with the 

intramuscular and subcutaneous injection. 
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