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BACKGROUND: At least 50 percent of the injections administered each year are unsafe,
more particularly in developing countries, posing serious health risks. An initial
assessment to describe injection practices; their determinants and adverse effects can
prevent injection-associated transmission of blood borne pathogens by reducing
injection frequency and adoption of safe injection practices. AIMS: To assess the
injection practices in a large metropolitan city encompassing varied socio-cultural
scenarios. STUDY SETTING AND DESIGN: Field based cross sectional survey covering
urban non-slum, slum and peri-urban areas of a large metropolitan city. METHODS
AND MATERIAL: Injection prescribers, providers and community members selected by
random sampling from the study areas. Pre tested questionnaires assessed knowledge
and perceptions of study subjects towards injections and their possible complications.
Observation of the process of injection and prescription audit also carried out.
STATISTICAL ANALYSIS: MS Access for database and SPSS ver 11 for analysis. Point
estimates, 95percent confidence intervals, Chi Square, t test, one-way ANOVA.
RESULTS: The per capita injection rate was 5.1 per year and ratio of therapeutic to
immunization injections was 4.4:1. Only 22.5percent of injections were administered
with a sterile syringe and needle. The level of knowledge about HIV and HBV
transmission by unsafe injections was satisfactory amongst prescribers and community,
but inadequate amongst providers. HCV was known to a very few in all the groups.
The annual incidence of needle stick injuries among providers was quite high.
CONCLUSION: A locally relevant safe injection policy based on multi disciplinary
approach is required to reduce number of injections, unsafe injections and their
attendant complications.

KEY WORDS: Injection practices, Perceptions, Determinants, Injection safety,
Transmissible infections

Injections are a skin piercing procedure
performed with a syringe and needle to
introduce a substance for prophylactic,

curative, or recreational purposes and are
among the most frequently used medical
procedures, with an estimated 12 billion

Dr. Atul Kotwal, C/O Dr. Ritu Priya Mehrotra, Associate
Professor, Centre for Social Medicine & Community Health,
Jawaharlal Nehru University, New Delhi - 110064, India.
E-mail: atuljyoti2710@hotmail.com / ritupriya@vsnl.com

Center of Social Medicine & Community Health,
Jawaharlal Nehru University, New Delhi - 110064, India.

Correspondence:

Indian J Med Sci Vol. 58 No. 8, August 2004 Indian J Med Sci Vol. 58 No. 8, August 2004



INJECTION PRACTICES IN A METROPOLIS OF NORTH INDIA 335

injections administered each year worldwide.*
Breaks in safe injection practices coupled with
overuse of injections may expose the
recipients, healthcare workers, or the
community to several harms including life-
threatening infections.? Most of the curative
injections are unnecessary, ineffective or
inappropriate and people residing in South
East Asia region receive more than 5 injections
per capita per year. At least 50 percent of the
injections administered in developing countries
each year are unsafe posing serious health
risks.® Unsafe injections can transmit parasitic
(malarial), fungal, bacterial, and viral infections
like Hepatitis B (HBV), Hepatitis C (HCV), and
HIV.2 Some like abscesses and septicemias
may appear relatively quickly, other infections
may not be obvious for years or decades. In
addition, unsafe injections may also increase
the risk of local trauma and nerve damage.®

A few available studies in India have identified
and described the misuse of injections but
most are without a systematic description and
assessment of the problem. Very few of these
studies have tried to understand and analyze
the misuse of injections*® and fewer seem to
have been designed to develop appropriate
interventions. The available studies differ in
their design, sampling, setting, participants and
analysis thus preventing any meaningful
comparisons among areas and over a period
of time.57:89

Region specific studies with a standardized
methodology, addressing relevant issues
comprehensively are required as the high
frequency of injections reported contrasts with
the paucity of data available to describe them.°
Safe Injection Global Network (SIGN) is a

global alliance that aims to be a catalyst in the
transition to safe injection practices i.e.
reduced frequency, increased safety and
appropriate sharps waste management, by
coordination, advocacy, standardization, etc.*
However, technologies, advocacy and
information education and communication
(IEC), are irrelevant in the absence of
concordance with local social and cultural
context and locally relevant research into
various aspects of injection practices is
required.*?

The present study was carried out to provide
comprehensive data from assessment of
injection practices in a large metropolitan city
encompassing varied socio-cultural scenarios
with an overall aim of initiating an informed
debate among various stakeholders and to an
eventual formulation of locally relevant injection
safety policy.

MATERIALS AND METHODS

The study was conducted in New Delhi, the
capital of India. Three districts (central, south
and west) were included in the study based on
simple random sampling from nine districts of
Delhi. A list of villages at the outskirts of Delhi
(Sonipat Block of District Sonipat) was made
and three such villages were selected by
simple random sampling to make the study
representative of the situation in National
Capital Region. It was decided to study primary
level care facilities as the majority of injections
are usually administered in these facilities and
coupled with information from general
population they are probably a useful reflection
of all injections being given in Delhi. The
sampling strategy included two steps: a)
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sampling of primary level care facilities, b)
selection of prescribers, injection providers and
members of the general public on the basis of
the sampled primary level care facilities. The
health care facilities were selected by stratified
random sampling in each district/area and
were chosen in such a way that public health
facilities comprised 30 percent and private
comprised 70 percent of the sample, to
represent the situation in reality. Details of
sampling universe in each area and selection
of health facilities are provided in Table 1. In
each health care facility, one or more
prescriber and/or one or more injection
provider was selected by simple random
sampling. 15 prescriptions from consecutive
patients of each prescriber were reviewed to
calculate the proportion of prescriptions
including at least one injection. (This
information was obtained from all private
prescribers and 3 public of rural area only
as public health facilities in other areas were
not using any therapeutic injections for out
patients as per the official directive and were
administering only immunization injections).
An attempt was made to describe the safety
of injections through observation of all
prescribers and providers, using a structured
format. The criteria used for safe/unsafe
injections are given in Table 2.

Field method of randomization (spinning a
bottle) was used to select individuals from the
general population in the catchment area of the
selected health care facility. The sample was
made more representative by recruiting
participants by age and gender in proportion
identical to the general population. Adult
caregivers were asked to answer questions
pertaining to children less than 10 years of
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Table 1: Details of Study Participants and Data
Sources

Study District/Area*
Participants Central South  West  Rural Total
(Area 1) (Area 2) (Area 3) (Area 4)

Prescribers

Publict 3 3 3 3 12

Privatet 7 7 7 7 28

Total 10 10 10 10 40
Providers

Publict 3 3 3 3 12

Privatet 7 7 7 7 28

Total 10 10 10 10 40
Prescriptions

Public - - - 45 45

Private 105 105 105 105 420

Total 105 105 105 150 465

Community Members

Under 4 years 8 8 8 8 32
5-14yrs 8 8 8 8 32
15-29yrs 8 8 8 8 32
30-49yrs 8 8 8 8 32
50+ yrs 8 8 8 8 32
Total 40 40 40 40 160

*Central district is around the seat of power in Delhi, the public
health facilities are well managed and majority of community
respondents were government servants.

South district is a mix of posh colonies and big slums; both
types were represented in the study as slum as well as non-
slum areas selected for study.

West district has a number of resettliement colonies; only slum
areas were selected from this district.

Rural areas, of Sonipat Districtt, at the outskirts of Delhi were
selected to make the study representative of the National
Capital Region.

T Area 1: 8 dispensaries in non-slum areas; 3 selected.
Population 0.6x10°

Area 2: 24 dispensaries in slum and non-slum areas; 3
selected. Population 2.26x10°

Area 3: 25 dispensaries in various slums; 3 selected.
Population 2.12x10°

Area 4: 08 Primary Healt Centers in Sonipat Block. 1 PHC
(total 3) nearest to each selected village was selected.
Population of rural areas 0.2x10°

¥ No list available for private sector primary health care
facilities. The private health facility nearest to the public health
facility was selected and others were chosen by walking in the
same direction

age. To allow for comparisons across settings
using an annual number of injections per
person, collection of information at the
individual level was preferred to collection of
information at the household level as
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Table 2: Criteria used to Observe Injections for Determining Unsafe Injection Practices

Practices that can
harm recipients

Practices that can harm
health-care workers

Practices that can
harm community

1. Re-using a syringe or needle 1. Recapping needles

2. Sterilizing without supervision or monitoring of 2. Placing needles on a
time, steam, and temperature indicators surface or carrying them

3. Changing the needle but any distance prior to
re-using the syringe disposal

4. Attempting to sterilizing injection 3. Sharpening blunt or
equipment without prior cleaning blocked needles for re-use

5. Boiling injection equipment in an open pan 4. Reaching into a mass of

6. Using only disinfectants on contaminated
syringes to prepare them for re-use

7. Loading syringes with multiple doses and
injecting multiple persons

8. Applying pressure to bleeding sites with used
material or a finger

9. Leaving a needle in the vial to withdraw
additional doses

10. Flaming needles

11. Touching the needle

used syringes or needles
(for cleaning or sorting
waste)

. Leaving used syringes

in areas where children can
play with them

. Giving or selling used

syringes to vendors who
will resell them

. Leaving used syringes

in areas accessible to the
public
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with higher income per month than other areas
(P = 0.000). The important outcome measures
from the population data are depicted in Table
3 and 4.

Overall, 45.6 percent (95 percent Cl, 37.7 -
53.7) (All figures in parenthesis immediately

could recall their last injection and only 47.2
percent (40.4 - 59.6) received an injection from
health care workers of formal health care.
Thus, more than 50 percent of injections were
administered in the non — formal health care
system and at home by friends and relatives.
Though 70.5 percent (61.2 - 78.8) received

household sizes and age structure may differ.

The study questionnaires, exploring the
knowledge, perceptions and practices, were
adapted from those proposed in SIGN
document,® pretested in north district of Delhi
and suitably modified. Due approval was
obtained from the institutional ethical
committee. Informed consent form was
designed based on guidelines issued by Indian
Council of Medical Research, New Delhi.** The
purpose of study; voluntariness of participation;
and refusal to participate at any stage was
explained to each and every participant, in the
language they understood, and signatures
obtained before data collection. Prior briefing
on the objectives of the study and the method
of data collection were given to the data-
collectors, who included doctors and trained
research assistants. The study was conducted
between April and September 2003.

Sample size and Statistical Analysis: Taking

the proportion of individuals in general
population receiving an injection in last three
months as 50 percent, at chance error as +8
percent, 95 percent confidence and 80 percent
power, the sample size required was 150.
Database was created in MS Access and
SPSS ver 11 was used for analysis. The 95
percent confidence interval was calculated for
all point estimates. Appropriate statistical tests
of significance like Chi Square, Chi Square for
trend, t test and ANOVA were applied
wherever required.

RESULTS

The details of selection of health care facilities,
prescribers, providers and community
members are shown in Table 1. The general
population sample (N=160) from four sites was
similar in respect of educational level (P =
0.377), occupation (P = 0.986) and visits to
doctor during recall period (P = 0.131).
However central district had more individuals
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after any estimates in percentages reflect 95
percent Confidence Intervals) study subjects
received minimum one therapeutic injection
and 28.8 percent (21.9 - 36.4) received a

preventive injection during last three months.
70 percent (62.3 - 77.0) of those interviewed

Table 3: Details of episodes of illness; injections received during recall period of three months; and preference
of injections in the community (N=160)

their last injection by disposable equipment,
the syringe and needle came out of a sealed
packet for only 61.6 percent out of these. 28.1
percent (21.3 - 35.7) of individuals suffered at

least one needle stick injury (NSI) during the
recall period.

Sr. No. Individuals Individuals Total Individuals Injections Injections
with more who injections who could given by as
than one received received recall their health care preferred

episode of minimum during last workers mode of
lliness in one last 3 injection of formal treatment
last 3 injection in months received health care in case of
months last 3 months (Mean) (%) system fever
(%) (%) (%) (%)
1. Area
Central 10.0 375 1.23 75.0 86.7 5.0
South 375 52.5 1.55 70.5 53.6 7.5
West 27.5 42.5 1.93 62.5 28.0 27.5
Rural 22.5 50.0 1.55 72.5 24.1 15.0
P value* 0.0078 0.514 0.379t 0.644 0.0008 0.0168
2. Gender
Female 27.6 47.5 1.54 68.8 43.6 10.0
Male 21.3 43.8 1.59 71.3 54.1 175
P value 0.543 0.751 0.860% 0.863 0.744 0.251
3. Education
Below Pri 39.1 47.8 1.7 83.6 334 17.4
Primary 14.6 31.7 1.1 58.5 37.5 12.2
Secondary 21.9 56.3 1.9 62.5 35.0 21.9
SLC 12.5 56.3 1.9 75.0 41.7 18.8
Grad & Above 6.3 43.8 1.3 62.5 70.0 6.3
P value* 0.0498 0.454 0.168t 0.118 0.835 0.254
4. Income (INR) per month
£ 5000 28.8 47.2 1.67 68.0 40.0 15.2
> 5000 8.6 40.0 1.17 77.1 77.8 8.6
P value 0.0218 0.565 0.142% 0.404 0.0078 0.412

* Chi-Square for trend, other P values based on Chi Square test

1 One-way ANOVA
¥ Unpaired t test
§ Statistically Significant
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Table 4: Details of type of injection equipment used; source of disposables; needle stick injuries; and knowl-
edge regarding disease transmission potential of unsafe injections amongst the community members

(N=160)
Sr. No. Individuals who Disposable NSIs in past Individuals spontaneously mentioning
received last injection 3 months risk of disease transmission by unsafe
injection by equipment of (%) injections
Disposable last injection (%)
injection from sealed HIV HCV Abscess
equipment (%) packet (%)
1. Area
Central 70.0 85.7 12.5 81.0 38.1 90.5
South 75.9 72.7 12.5 66.7 14.3 92.9
West 70.8 29.4 50.0 75.0 25.0 87.5
Rural 65.5 52.6 375 80.0 10.0 90.0
P value* 0.861 0.0028 0.0008 0.780 0.259 0.981
2. Gender
Female 80.0 61.4 28.8 82.1 25.9 88.9
Male 61.4 62.9 275 69.2 23.1 92.3
P value 0.0398 1.000 0.738 0.346 1.000 1.000
3. Education
Below Pri 83.3 66.6 26.1 714 16.6 100.0
Primary 66.7 68.8 34.1 60.0 13.3 80.0
Secondary 78.9 53.3 34.4 81.8 18.2 90.9
SLC 50.0 83.3 18.8 66.7 50.0 83.3
Grad & Above 60.0 83.3 6.3 80.0 60.0 100.0
P value* 0.112 0.572 0.748 0.785 0.618 0.510
4. Income (INR) per month
< 5000 72.9 58.1 29.6 69.7 25.0 86.1
> 5000 63.0 76.5 22.9 72.7 27.3 100.0
P value 0.340 0.259 0.184 1.000 1.000 0.306

*Chi-Square for trend, other P values based on Chi Square test
§ Statistically Significant

The proportion of general population reporting
a preference for injections for the treatment of
fever was only 13.8 percent (8.8 - 20.1) but a
large proportion, 58.8 percent (50.7 - 66.5),
said it all depends on the doctor. Thus, only
25.6 percent (19.1 - 33.1) of population
explicitly preferred oral medication for fever.
Risk of unsafe injections likely to spread HIV,
HBV and HCV was known to 75.0 percent
(67.6 - 81.5), 77.5 percent (70.2 - 83.7) and
24.4 percent (17.9 - 31.8), respectively.
However, knowledge regarding risk of abscess
due to unsafe injections was widely prevalent
as it was mentioned by 90 percent (84.3 - 94.2)
of the community members.

Table 5 and 6 depict the injection practices
indicators (process and outcome) at a glance.
The proportion of prescriptions including at
least one injection (OT8 indicator) (OT8
indicator is defined as the number of
prescriptions with at least one injection
(excluding immunizations) out of the total
number of prescriptions surveyed) was 55.5
percent (50.8 - 60.1). The ratio of therapeutic
to immunization injections as per reported
workload by prescribers and as per self-
reported injections by community was 5:1 and
4.4:1, respectively. Individuals received 5.1
therapeutic injections per person per year. 30
percent (16.6 - 46.5) of prescribers reported
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Table 5: Injection Practices Indicators (Process) at a glance

Indicators Proportion (95% CI)* Source
INJECTION USE
Proportion of the population reporting a preference for 13.8 % Population
injections in the case of fever (8.8 -20.1) (N=160)
Proportion of prescribers reporting a preference for 30 % Prescribers
injections among patients in the case of fever (16.6 - 46.5) (N=40)
Proportion of the population recalling that the last 11.6 % Population
injection received had been given at home (6.3-19) (N=160)
INJECTION SAFETY
Proportion of the population spontaneously reporting 75.0% Population
the risk of HIV infection associated with unsafe injections (67.6 - 81.5) (N=160)
Proportion of prescribers spontaneously reporting the 24.4% Prescribers
risk of HCV infection associated with unsafe injections (17.9 - 31.8) (N=40)
Proportion of health care facilities using sterilizable 55 % Prescribers
Injection equipment (43.5 - 66.2) / Providers
(N=80)
Proportion of health care facilities using single-use 92.5% Prescribers
injection equipment (84.4-97.2) / Providers
(N=80)
Proportion of health care facilities using auto-disable 0.00 % Prescribers
injection equipment / Providers
(N=80)
Proportion of health care facilities with stocks of 60 % Prescribers
single-use injection equipment (in the facility or in a (48.4 - 70.8) / Providers
nearby public or community pharmacy) (N=80)
Proportion of injections administered by unqualified or 50.8 % Population
family providers (41.3-60.5) (N=160)

*95% CI - 95 percent Confidence Interval

patients’ preference for injections for fever
whereas 42.5 percent (27.1 - 59.1) said that
patients accept whatever is prescribed for
them. Common conditions for which the
prescribers used injections were: fever, pain,
injuries, and infections and common
medications administered were: antibiotics,
antipyretics, tetanus toxoid and vitamins.

Risk of HIV infection due to unsafe injections
was known to 97.5 percent (86.8 - 99.9) of
prescribers and 77.5 percent (61.5 - 89.2) of
providers. Risk of HBV infection was known to
87.5 percent (73.2 - 95.8) of prescribers and
52.5 percent (36.1 - 68.5) of providers.
However, association between HCV and
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unsafe injections was known to only 30 percent
(16.6 - 46.5) of prescribers and 5 percent (0.6
- 16.9) of providers. The number of NSIs
among providers, during last three months,
ranged from 2 to 24 i.e. 8 to 96 per provider
per year. The incidence of NSls was very high
amongst providers of public health facilities
using sterilizables for immunization. An
analysis of workload of government health
facilities showed that mean number of NSIs per
average immunization session was 2.7 (2.2 -
3.3, Poisson). (Primary level care facilities in
Delhi giving only immunization injections. Each
facility having two providers sharing workload
of washing, packing and sterilizing syringes
and needles. An average immunization session
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Table 6: Injection Practices Indicators (Outcomes) at a glance

Indicators

Number / Proportion (95% CI)* Source

INJECTION USE

Average number of therapeutic injections per person 5.1 Population
per year (N=160)
Average number of injections per prescription for 2.55 Prescriptions
prescriptions containing at least one injectable medication (N=465)
Proportion of prescriptions including at least one 55.5 % Prescriptions
injection (50.8 - 60.1) (N=465)

INJECTION SAFETY
Proportion of health care facilities where injections 225 % Prescribers /
are given with a sterile syringe and needle (13.9-33.2) Providers
(N=80)
Proportion of health care facilities where used 275 % Prescribers /
injection equipment can be observed in places where (18.1 - 38.6) Providers
they expose health care workers to needle stick injuries (N=80)
Annual number of needle stick injuries per injection 10.4 Providers
provider (N=40)
Proportion of health care facilities where used 45 % Prescribers /
injection equipment can be seen in the surrounding (33.8-56.5) Providers
environment (N=80)

*95% CI - 95 percent Confidence Interval

involving 75 injections).

In the private sector, though all prescribers and
providers cleaned skin, prior to injection, only
30.4 percent (18.8 - 44.1) used sterile swab for
this with 10 percent (4.4 - 18.7) even using
dirty/used swabs. Despite all claims about the
adequate availability of injection equipment,
many of the prescribers and providers were
observed to be reusing the syringe while
changing only the needle. The used injection
equipment was casually placed on table / pan
by the providers. New unused equipment was
taken out for economically better off patients.
The public sector prescribers and providers in
the three districts were using sterilizables for
immunization injections and had a reserve of
disposable injection equipment. The process of
sterilization, use, washing, packing, etc at
these facilities was appropriate.

Only in 22.5 percent (13.9 - 33.2) of health

care facilities, injections were given with a
sterile syringe and needle. Both sterilizable and
disposable injection equipment were being
used by 92.5 percent (84.4 - 97.2). Auto-
disable injection equipment for immunization
and/or curative injections was not being used
by any health facility. An adequate stock of
injection equipment was seen in 60 percent
(48.4 - 70.8) and sufficient number of sharps
containers was in only 37.5 percent (22.7 -
54.2). The inappropriate disposal of used
injection equipment leading to a potential risk
of NSls to the health care workers and the
community members was seen in 27.5 percent
(18.1 - 38.6) and 45 percent (33.8 - 56.5) of
facilities respectively. Thin polythene bags or
ordinary cardboard boxes were used in place
of sharps containers and all biological wastes
were dumped in these non puncture-proof
containers. In a few of the settings, the waste
was burnt in an open space and the residue
was left without further treatment.
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DISCUSSION

Indian studies show an increase from 1.2
injections per person per year in 19874 to 2.46
in 2001° and 2003.*® Our study result of 5.1 is
much more than these studies but similar to 5
in Moldova!® and 5.3 in Uganda!” and much
lower than 8.4 found in Pakistan.® Our study
ratio of curative to immunization injections
(4.4:1) is much less than 20:1 quoted in WHO
fact sheet.! This may be due to a large number
of injections of tetanus toxoid administered to
all ages, irrespective of the type of injury and
the date of past administration.

Our study has corroborated the findings of
studies in Tanzania®® and India® showing that
health workers seem to be convinced about the
superiority of injections and therefore
administered far too many injections than are
medically justified. Only 13.8 percent of the
population(maximum in urban slums, 28
percent, least in central area, 5 percent)
preferred injections, and similar to results in
Faridabad® and Indonesia,® a large number
(59 percent), had total faith in doctor in this
matter. Thus, the main factors responsible for
the high number of injections relate to the
prescribers, probably to sustain economic
incentives.#

Among general population, 49 percent
received last injection with a disposable syringe
from sealed packet, which is almost similar to
42.9 percent obtained in south India.*®* Only
22.5 percent of the injections were safe which
was less than 35.4 percent reported in South
India.’® Even this might be an overestimation
of safe injections as it was based only on
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observation of the injection process. Standards
of autoclaving and sterilization of the injections
administered with a sterilized reusable syringe
and needle were not assessed and verified.

The annual incidence of NSIs among the
providers was lower than that found in South
India (23.6)% but much higher than 2.23
observed in developed countries.?? The high
incidence seen in the present study may arise
from the prevalence of washing, sterilizing, and
reusing disposable needles, greater patient
turnover, less staff, lacunae in training and
retraining, etc. Most NSIs occurred during the
process of washing the needles and providers
using sterilizable injection equipment reported
more injuries. Almost 28 percent of the
community members also suffered NSI, during
the past three months, because of unsafe
disposal of injection and other medical wastes.
The inadequate knowledge regarding role of
unsafe injection practices in transmission of
HCV in all the three groups studied and the
fact that only about 36 percent of providers
were fully immunized against HBV, is a pointer
to the need for efforts in this direction.

The large number of injections being
administered by informal providers (registered
medical practitioners and indigenous system
practitioners) in our study is similar to that
found by other researchers in India®” and
other developing countries.?®2* This clearly
points to easy availability of injectable drugs,
lack of effective policies and programs, a
cadre of injectionists with limited biomedical
training and the reinterpretation of modern
medicine along the lines of existing illness
paradigms.
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An important area of discussion and
formulation of appropriate policy pertains to the
choice of technology regarding injection
equipment as our study and various other
studies have shown: reuse and unsafe disposal
of disposables; inadequate sterilization of
sterilizables; and NSIs to providers using
sterilizables. The costs of each technology
coupled with manpower requirements and
training have to be considered and evaluated
before deciding upon a safe and appropriate
technology.?® The number of injections can be
reduced by efforts to wean prescribers and
providers and also populations away from
injection overuse and encourage towards oral
medications.

CONCLUSION AND RECOMMENDATIONS

The problem of unsafe and unnecessary
injections is complex and solutions will not be
straightforward. Efforts could be made to teach
the prescribers/providers to choose treatment
wisely based on evidence and provide all
medication by safest and most appropriate
route. Supervision and monitoring of all
aspects of injections in health care settings
along with programs to educate the community
about hazards of unsafe injections are
required. But knowledge alone will not be
helpful as reasons for injection overuse and
misuse have to be understood and addressed
at a deeper level. In fact only a locally relevant,
broad based, multi disciplinary, continuing
program addressing policies, standards,
systems, behavior and technology may ensure
injection safety.

Study Limitations
Observation of the prescribers and providers

after informed consent might have affected the
results towards best practices due to
Hawthorne effect. The 95% confidence
intervals are wide due to small sample size.
Sub group analysis of prescribers/providers
was not undertaken due to the same reason.
Despite these limitations, this study, involving
dedicated researchers adhering to scientific
rigor and without any funding, may be
providing a good assessment of the situation
on ground with.
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