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Abstract 

Background: About 16 billion injections are administered each year in developing and transitional countries, 
most of these are unnecessary and unsafe. Unsafe injection practices including the reuse of needles and syringes 
are a common public health problem in many countries and contribute to an estimated 40% hepatitis C, 32% 
hepatitis B and 5% human immunodeficiency virus (HIV) infections each year.  

The present study was undertaken with two fold objectives to determine the average number of injections per 
person per year and to assess the level of knowledge and attitudes in relation to injections in a rural population of 
India. 

Methodology: A community based cross sectional study was conducted in village located near Nagpur, India. 
Every alternate house was selected by systematic random sampling. Total 403 houses were served. Any member 
of the family above 18 yrs of the age and who is residing in the area for more than 6 months and present at the 
time of visit was interviewed. 

Statistical Analysis: The data was analyzed using Epi info version 3.4.1 software. Chi-square test was used as 
test of significance and p value of less than 0.05 was considered as significant 

Results: A total of 403 families were interviewed. There were 1,109 person-visits to the health care providers in 
the last 3 months and they received 472 injections, which came out to be 0.23 injection/person/three months. In 
children below 5 years, 70% of injections were preventive. In 82% of injection use, disposable syringes were 
used. About 91 % of the respondents were aware about the transmission of some diseases through unclean syringes. 
More than two-thirds of respondents 69% preferred oral medications to injections. 

Conclusion: Interventions are needed to improve the safety of injections. These include the introduction of 
injection devices that prevent reuse, behavioral modification of providers, increasing awareness in the population 
of risks associated with injection, creating consumer avoidance of injections and demand for safety. 
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1. Introduction 

Injections are the most frequent medical procedure performed throughout the world. About 16 billion injections 
are administered each year in developing and transitional countries, most of these are unnecessary and unsafe 
[WHO 2002].The world health organization defines “a safe injection “as one that does not harm the recipient, 
does not expose the health care worker to any risk and does not result in waste that is dangerous for the 
community. Unsafe injection practices including the reuse of needles and syringes are a common public health 
problem in many countries and contribute to an estimated 40% hepatitis C, 32% hepatitis B and 5% human 
immunodeficiency virus (HIV) infections each year. A recent study indicates that each year, unsafe injections 
causes an estimated 1.3 million early deaths, a loss of 26 million years of life, and annual burden of US$ 535 
million in direct medical costs [WHO 2002]. 

Several studies have linked unsafe injection practices in Indian health setting to the transmission of blood-borne 
pathogens [Rajasekaran M et al 2008, Singh S et al 2000]. Recently, a large World Bank funded study, 
undertaken by the India CLEN Program Evaluation Network, estimated that 3-6 billion injections are provided in 
India each year, almost every second patient in an outpatient clinic in the country get prescription for an injection 
irrespective of the illness, that almost two-thirds of these injections are unsafe, and 32% have the potential to 
transmit blood-borne infections [Arora NK et al 2005, Hutin Y 2001]. Estimates of the average number of 
injections/person/year in India range from 2.4 to 5.8 [Anand K et al 2001, Hutin Y 2001 & Kotwal A et al 2004]. 
In a study conducted in rural India, the authors reported high use of injections in the area. None of the Private 
Medical Practitioners in the village were formally trained in modern medicine [Anand K et al 2001]. 

The reason for unsafe injection is complex and includes structural, economic and socio-cultural factors. Many 
injections are given unnecessarily because patients overvalue them compared to oral medication [Reeler AV et al 
2000]. The popularity may lie in the fact that injective medicine is quickly distributed throughout the body and 
have a faster effect. In turn, doctors over-prescribe injections as they believe that this satisfies patients best, even 
though patients are often open to alternatives. In addition, giving an injection sometimes justifies charging a 
higher fee for the service provided. 

A number of organizations are working to the problem of unsafe injections in India like, The Indian Injection 
Safety Coalition, The Indian Medical Association, and an international non-governmental organization (PATH). 
However, most of these initiatives have focused in the more regulated formal sector and in urban areas. 

The present study was, therefore, undertaken to determine the average number of injections per person per year 
and to assess the level of knowledge and attitudes in relation to injections in a rural population. 

2. Material and Methods 

The present community based cross sectional study was conducted in village located near Nagpur, India. This 
village is adapted by National Service Scheme (NSS) unit of NKP Salve Institute of Medical Sciences, and 
Research Centre, Nagpur. The study was undertaken from September 2009 to December 2009.The village has 
total 806 houses with an estimated population of 4033. Every alternate house was selected by systematic random 
sampling. Total 403 houses were served. Any member of the family above 18 yrs of the age and who is residing 
in the area for more than 6 months and present at the time of visit was interviewed assuming that an injection 
would be discussed in the family and respondent would know actual injection use in the family. After briefing 
the person about the study and its objective in the local language consent of the person was taken and the 
pre-tested questionnaire was administered. Due approval was obtained from institutional ethical committee.  

The questions included whether any family member visited healthcare provider in last 3 months. If yes, did they 
receive any injection and the type of syringes used? Questions were asked to determine their knowledge 
regarding safety of injections and disease transmitted by unsafe injections. The data was analyzed using Epi info 
version 3.4.1 software. Chi-square test was used as test of significance and p value of less than 0.05 was 
considered as significant.  

3. Results 

A total of 403 families were enrolled. 56% of the respondents were females and 64% of the respondents were in 
18-30 years age group. Information was available for 2,018 family members out of which 388 were under 5 years. 
32% of the respondents were illiterate. There were 1,109 person-visits to the health care providers in the last 3 
months and they received 472 injections, which came out to be 0.23 injection/person/three months. If it is assumed 
that the incidence throughout the year was uniform, it came out to be 0.9 injection /person/year. About 10.4% of 
persons received at least one injection in last 3 months.  
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In children below 5 years, the average was 0.42 injections/child/three months, and assuming it uniform throughout 
the year, it gives 168 injections /child/year. 70% injections in under 5 years population were preventive i.e., used 
for immunization purposes. 

None of the 3 private medical practitioners practicing in the village were formally trained in modern medicine. A 
total of 87% injections were given at private settings. In 72% of the cases injections were given at deltoid region. 
Common conditions for which the prescribers used injections were fever, pain, injuries, and infections. In (82%) of 
cases disposable syringes were used. About 91 % of the respondents were aware about the transmission of some 
diseases through unclean syringes, among these 79% mentioned that HIV/AIDS, 4% abscess and 3% were aware 
that hepatitis can spread due to unclean syringes. About 18% also mentioned a range of other conditions like 
malaria, diabetes, tetanus, skin diseases and fever. 62.5% of the population was aware about the disposable 
syringes and were willing to buy even after knowing about the cost involved. 

When association was seen between literates and illiterate in relation to awareness about disposable syringes it was 
considerably high in (literates 84% compared to 17% in illiterate, p<0.001). Awareness of HIV/AIDS transmission 
through unsafe injections was high in (literates 91% compared to 32% in illiterate p<0.001). More than two-thirds 
of respondents 69% preferred oral medications to injections, if the cost and the efficacy was the same. Only 16% 
preferred an injection. The others preferred to follow doctor’s orders 15%. In case of efficacy being the same but 
cost of injection was more; even then 16% preferred injections. The reason for preferring injections was 
overwhelmingly because of the belief that they provide more rapid relief.   

4. Discussion 

The study revealed 0.9 injections per head per year were administered this is much lower than past Indian studies 
which ranges from 2.4-5.8 [Anand K et al 2001, Hutin Y 2001, Kotwal A et al 2004]. The studies from other 
countries also reported higher injections per head per year, i.e. 4.2-13.6 injections [Janjua NZ et al 2005, Talaat 
M et al 2003, Yan Y et al 2006]. This significant difference in average numbers of injections per head per year 
may indicate the geographical variation in injection practices; there are many socio-cultural factors that 
determine injection usage pattern in the community. The incidence of injection use for children below five years 
in present study was 1.68, while in a rural Haryana study it was 3.1 [Anand K et al 2001]. 

In this study 10.4% of population had received at least one injection in last 3 months, as compared to 17.5% in a 
study from rural Haryana assuming incidence as uniform throughout year [Anand K et al 2001] and 13% in a 
study by Michelle Kermode et al, in rural north India [Michelle Kermode & Vanlal Muani 2006]. The possible 
reason for this difference could be due to a different study setting.  

In a village-based study in Haryana, 55% visits to doctor resulted in injection. While In a review by Simenson et al 
1999, it was found that 33% to 50% visits to doctor resulted in injection. Our data also supported their 
observations as 42.5% visits resulted in use of injections. Those who were literate had significantly more 
awareness regarding injection use through disposable syringes (84%) and regarding transmission of HIV/AIDS 
through unsafe syringes (91%). This may be the result of various awareness campaigns of HIV/AIDS through 
various mass media. 

It does not appear that overvaluing of injections by community members is contributing substantially to the 
possible overuse of injections, as only 16 per cent preferred injections, which is quite similar to 14 per cent 
preferring injections in the Delhi-based study [Kotwal A et al 2004] and the 18 per cent in a village-based study 
in Haryana. This finding challenges the often held belief of injection providers that patients prefer injections, 
which they sometimes use as a rationale for providing them. The most common response among persons 
preferring injection was they provide more rapid relief. Other responses were injection goes directly into blood, 
easy to give injection than oral drugs in children.  

5. Conclusion 

The issue of unsafe injection is complex; there are many factors that determine injection safety. The 
socio-cultural factors play an important role with safe injection practices. The study revealed 0.23 injections per 
head per year were administered. 45.2% visits to doctor resulted in injection. Therefore, it is important to 
emphasize that all illnesses do not require injections. The private sector, especially practioner is a major 
contributor to this injection overuse. Thus, that sector should be the key target of interventions to reduce injection 
frequency. Interventions that address provider’s economic incentives may contribute more to reducing injection 
frequency. In addition interventions are needed to improve the safety of injections. These include the introduction 
of injection devices that prevent reuse, behavioral modification of providers, increasing awareness in the 
population of risks associated with injection, creating consumer avoidance of injections and demand for safety. 
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The introduction of auto-disable devices may engage providers in safer injection practices. Interventions that can 
be easily translated and integrated into an already existing programme may be more promising in reducing 
injection overuse. Further research is needed to assess how many of the injections administered are unnecessary 
and hence could be avoided.  
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Table 1. Association between literates and illiterate in relation to awareness about Disposable syringes 

Educational Status Aware (%) Not aware (%) Total 

Literate 230 (84) 44 (16) 274 

Illiterate 22 (17) 107 (83) 129 

Total  252 151 403 

Chi 2 = 167.48 df = 2 p< 0.00001 (Highly significant) 

Table 2. Association between literates and illiterate in relation to awareness about HIV/AIDS through unsafe 
injections 

Educational Status Aware (%) Not aware (%) Total 

Literate 249 (91) 25 (09) 274 

Illiterate 41 (32) 88 (68) 129 

Total  290 113 403 

Chi 2 = 151.79 df = 2 p< 0.00001 (Highly significant) 


