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Abstract Injection safety practice is an important component of basic infection control but in low income settings
like the prisons where the seroprevalence of blood borne infections are significantly higher. These remains neglected
under the pressure of overwhelming social, economic and political challenges and put the patients and healthcare
providers at risk of infectious and non-infectious adverse events. This study assessed the level of knowledge and
practice of injection safety among health care workers of Nigerian prison service health facilities in Kaduna State,
Command. A cross sectional descriptive study using multistage sampling technique was employed by means of
structured interviewer administered questionnaire to 138 prison health workers carried out in January 2012. Data
analysis was by use of Statistical Package for Social Sciences (SPSS version 17), with statistical significance set at
p-value of 0.05. The findings showed that 54.3% of Health workers had good knowledge score of key injection
safety issues, while 16.7% and 29.0% had had fair and poor general knowledge scores respectively. About half
(50.4%) had fair practice of injection safety. There was statistical significance between knowledge and practice of
injection safety in relation to cadre of staff (p value 0.000), staff that had training on injection safety (p value 0.003)
and years of experience of the staff (p value 0.032) respectively. There was good knowledge score and fair practice
of injection safety among health workers. The determinant factors were the cadre, training and years of experience
of the workers. Therefore, it was concluded that regular and on the job training programs on core aspect of injection
safety among health workers should be conducted by the health departments of Nigerian prison service on regular
basis.
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1. Introduction

Injectable medicines are commonly used in healthcare
settings for the prevention, diagnosis, and treatment of
various illnesses [1]. In developing countries an estimated
16 billion people have been reported to receive injections
for several reasons each year [2] and the materials used for
these important medical procedures poses a lot of hazard
to the recipient, the healthcare providers or the public
living in the environment where the wastes are finally
disposed. Majority of the health care personnel sustained
injuries from unexpected patient movement, handling or
disposal of used needles, reuse, recapping, accidental
needle stick injury by colleagues and needle disassembly
and quite a number of them are unaware of
[1,2,3].Globally, unsafe injections account for more than
25 million preventable new cases of blood borne
infections like Hepatitis B virus, Hepatitis C or Human
immunodeficiency virus (HIV). There are an estimated

250,000 new cases of HIV infections per year as a result
of the reuse of needles and syringes. In Africa, 250 to 500
people are newly infected with HIV each day as a result of
unsafe blood transfusions and unsafe injection practice
[4,5].

To reduce the hazardous effects of unsafe injection
practices on the populace, the World Health Organization
(WHO) introduced the concept of injection safety which
does not harm the recipient, does not expose the provider
to any an avoidable risks and does not result in waste that
is dangerous for other people in the community [6]. Issues
generally addressed in injection safety practice includes
hand hygiene; use of gloves where appropriate; single-use
personal protective equipment; skin preparation and
disinfection and proper waste management [4,6]. It is
therefore, mandatorily advised that safe injection practices
should be routinely applied in all healthcare settings since
every person in health settings is considered a potential
source of infection [6,7,8].
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Health care workers in developed countries have been
shown to improve their knowledge and practice of
injection safety and hospital waste management over the
decade [8,9]. Consistent practices of injection safety
amongst them have been shown in several studies to
protect the health workers from severe morbidity and
mortality due to common occupational injuries and even
effective management of their patients. For instance,
recapping the needles and disposing them safely into
puncture resistance containers alone has been shown to
reduce hospital acquired infections by almost 70%
[4,6,8,9,10,11,12]. On the contrary, the knowledge and
compliance to safe injection practices in developing
countries is still suboptimal [1,5,7,13,14,15,16]. Despite
that, uses of injections have completely overtaken the real
need; reaching proportions no longer based on rational
medical practice, making the widespread incidences of
unsafe injections an important public health problem
[17,18,19,20].

Physical and mental health of prisoners is the most vital
as well as the most vulnerable aspect of life in prison. In
the United Nations standard Minimum Rules (SMR) for
the treatment of Prisoners, mandatory provisions of
primary health care services are made in every prison
institution; and that warrants the employment of different
cadres of health personnel in all prison formations. The
employees in the health directorate are professionals like
nurses, doctors and laboratory scientist, and non-
professionals like cleaners and waste collectors [21,22].
Health workers of the prison services in the course of
carrying out their duties are repeatedly exposed to these
endogenous hazards thus could be considered a potential
source of infection to their co- health care providers, their
patients and the public. However, the implementation of
national injection safety practice in prison settings remain
neglected under the pressure of overwhelming social,
economic and political challenge among others [23,24].
The peculiar natures of the prison environment make it a
breeding site for most infections. The sero-prevalence of
the blood born infections like Human Immunodeficiency
virus (HIV), Hepatitis B virus (HBV), HCV, Cytomegalo-
virus and Protozoa; and other body fluids origin within the
prison population worldwide is considerably higher than
in general population [23-28]. This study assessed the
level of knowledge and practice of injection safety among
Primary health Care workers of Nigerian prison health
facility in Kaduna State Command.

2. Materials and Methods

2.1. Study Area

The command comprised of 15 prison settings of
different capacities and total health workers strength of
about 370 spread proportionally across the facilities in the
command. All the prisons have a primary health care
facility where they attend to health needs of the inmates.
In addition, Kaduna convict prison which is the largest
and oldest of all the prisons in the command; has 20 bed
equipped hospital which acted as a secondary referral
facility for the rest 14 primary health facilities in the
command [29]. All the health workers in the 15 prison
settings in the command that are involved in both

preventive and curative primary health care services were
included in the study and those workers whose jobs are
not directly related to health care delivery services and
handling of injections were excluded.

2.2. Study Design

A cross-sectional descriptive study was conducted in
January 2012 investigating 138 health care workers of
Nigerian prison service health facilities in Kaduna State
command.

2.3. Sample Estimation

Technique

A minimum sample size of 188 was obtained using the
formula Z2pg/d2 [30] based on the assumption of safe
injection practice rate of 85.7% from a previous study [31]
and 0.5% degree of precision. After adjusting for infinite
factor and 10% nonresponsive rate a final minimum
sample size of 138 was arrived at. Multi stage sampling
technique was employed. Five facilities were selected out
of the 15 by toss of coin and the required numbers of
workers from each of the facilities were proportional
allocated by their cadre and the staff strength and the
actual respondents who participated in the study were
finally selected using a simple random sampling technique.

and Sampling

2.4. Data Collection Tools

The respondents were assessed using a structured
interviewer administered questionnaire which was
pretested in Kuje convict prison, about 170 km away from
Kaduna convict prison.

2.5. Inclusion and Exclusion Criteria

All the health workers in the 15 prison settings in the
command that are involved in both preventive and
curative primary health care services were included in the
study and those workers whose jobs are not directly
related to health care delivery services and handling of
injections were excluded. Participation in the study was
voluntary.

2.6. Data Analysis

Results were summarized and presented as contingency
tables and chi square (x2) test was used for test of
association with statistical significance set at p-value of
0.05.

2.7. Ethical Consideration

Ethical approval was obtained from the Kaduna State
Controller of prison after which an advocacy visits were
paid to all the superintendent officers in charge of the
selected prison and verbal consent was obtained from all
the respondents who consented to participate.

3. Results

3.1. Socio-demographic Characteristics

All the respondents consented to the interviewer-
administered questionnaire, giving a response rate of
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100%. The mean age of the respondents was 36.2 + 8.6
years with age range of 20-54 years. The respondents were
predominantly female (66.7%). Forty one (29.7%) of the
them were Community health extension workers, 21.7%
were auxiliary medical staffs, 25.4% were nurses, while
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doctors constitutes the least (2.9%) professional
workforces. More than one third of the respondents
(36.2%) had over 10 years of work experience while less
than one forth (8.7%) had less than a year experience
(Table 1).

Table 1. Socio-demographic characteristics of respondents (n=138)

Variable Frequency Percentage
Age (in years)
20-24 6 43
25-29 38 275
30-34 28 20.3
35-39 14 10.1
40-44 20 145
45-49 20 145
50-54 12 8.7
Sex
Male 46 333
Female 92 66.7
Cadre of staff
Doctors 4 29
Nurses 35 254
Community Health Extension Workers (CHEW) 41 29.7
Environmental Health Officers (EHO) 20 14.5
Laboratory Staff 8 5.8
Auxiliary Medical Staff 30 21.7
Work Experience (in years)
<1 12 8.7
1-5 28 20.3
6- 10 48 34.8
>10 50 36.2

Mean age= 36.2 + 8.6 years, age range = 20- 54 years
3.2. Knowledge of Injection Safety

Ninety (65.2%) of the respondents knew the correct
WHO definition of safe injection as injection which does
not harm the recipient, does not expose the provider to any
avoidable risks and does not result in waste that is
dangerous for other people in the community, while
34.8% did not know the correction meaning of safe
injection. Most of the respondents (65.9 %,) knew that
HIV, HCV and HBV could be transmitted by unsafe
injection practices, while 27(19.6%) had poor knowledge
of the diseases that could be transmitted via unsafe
injection practices. Among those with poor knowledge,
some had misconceptions of breast cancer (0.7%) and
tuberculosis (2.2%). One hundred and four (75.4%) knew
that both patients, health care providers and the public are
all at risk of unsafe injection. Ninety one (65.9%) had
good knowledge of the method of final disposal of
injection material. The overall knowledge score of the
respondents on the entire issues of definition of injection
safety, hand hygiene; use of gloves where appropriate;
single-use personal protective equipment; skin preparation
and disinfection and proper injection material waste
management was predominantly good (54.3%). Twenty
three (16.7%) and 29.0% had had fair and poor general
knowledge scores respectively (Table 2).

Table 2. Respondents’ knowledge of safe injection practices (n=138)
Variable Frequency Percentage
WHO definition of safe
Coreat % 65.2
Incorrect 48 348
Diseases caused by unsafe
injection practices
Good 91 65.9
Fair 20 145
Poor 27 19.6
People at risk of unsafe
injection
104 75.4
good 19 138
ar 15 109
Poor
Method of final syringe
disposal
91 65.9
?:‘;?Fd 32 23.2
Poor 15 10.9
Overall knowledge score
Good 75 54.3
Fair 23 16.7
Poor 40 29.0

One hundred and eighteen (85.5%) of the respondents
never had any training on injection safety through out
their work experience, while twenty (14.5%) had training
at work place.
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3.3. Practice of Injection Safety

On injection safety method(s) practiced by the
respondents three months prior to the survey, 138 (100.0%)
discard used injection materials immediately after single
use but none of them use retractable needle syringes. More
than half (69.6%) do not recap needles after use, 92.8%
segregate sharp wastes and 86.2% wear gloves while
handling wastes. Greater than two third of the respondents
do not wash their hands before (79.7%) and after (86.2%)
administering injections, One hundred and nineteen
(86.2%) of the respondents wear gloves when handling
hospital wastes, but only 7.2% of them wear single use

gloves before administering injections. Seventy eight
(56.5%) of the respondents take post exposure prophylaxis
immediately after sharp object injuries.

Table 4 shows the relationship between the socio-
demographic characteristics of the respondents and their
knowledge and practice of injection safety. There was a
statistically significant relationship between the cadre of
staff and the knowledge and practice of injection safety (p
=0.000). Years of experience and training of workers on
injection safety protocols were also significantly related to
knowledge and practice of injection safety (p =0.032 and
0.003 respectively).

Table 3. Summary of safety injection methods practiced by Respondents 3 months before Survey (n=138)

Yes No
Injection method(s)
Frequency (%) Frequency (%)
Discard used syringe in a single unit 138 (100.0) 0(0.0)
Used retractable needle syringes 0(0.0) 138 (100.0)
Recapping of needles 42 (30.4) 96 (69.6)
Segregated sharps waste 128 (92.8) 10 (7.2)
Hand wash before administering injection 28 (20.3) 110 (79.7)
Hand wash after administering injection 19 (13.7) 119 (86.2)
Wearing of single use gloves before administering injection 10 (7.2) 128 (92.8)
Wearing gloves when handling hospital waste 119 (86.2) 19 (13.8)
Skin preparation with alcohol- based solution before injection 133 (96.4) 5(3.6)
Takepost exposure prophylaxis (PEP) after injury 78 (56.5) 60 (43.5)

Table 4. Factors affecting Respondents knowledge and practice of injection safety

Variable Knowledge and practice of injection safety Total Statistics
Yes (%) NO (%)
Cadre of staff
Doctors 3(75.0) 2 (25.0) 4
Reg. Nurses and Midwifes 28 (80.0) 5 (20.0) 35
Community Health Extension Workers X?=24.350
(CHEW) 23(56.1) 18 (43.9) 41 df=5
Environmental Health Officers (EHO) 11 (55.0) 8 (45.0) 20 p value=
Lab. Staff 4 (50.0) 4 (50.0) 8 0.000
Auxiliary Medical Staff 6 (20.0) 24 (40.6) 30
Work Experience ( in years)
<1 9 (75.0) 3(25.0) 12 X?=8.810
1-5 22 (78.6) 6 (21.4) 28 df=3
6- 10 28 (58.3) 20 (41.7) 48 p value=
>10 42 (84.0) 8 (16.0) 50 0.032
Training on injection safety while in X?=8.857
service df=1
Yes 17 (85.0) 3(15.0) 20 p value=
No 58 (49.2) 60 (50.8) 118 0.003

4. Discussion

The socio-demographic characteristic of the workers in
this study demonstrates some issues of the recruitment
policy of the Nigeria and the nature of the health facilities,
as well as the efficiency and effectiveness of the health
sector in Nigerian prison service. The workers age range
of 20 - 54 years in this study, conforms to the Nigerian
civil service rule of minimum of 18 years eligible age for
recruitment and 60 years retirement age [32,33]. However,
the mean age of the 36.2 + 8.6 years shows that majority
of the health workers in Kaduna prison command are
young adults as against older age groups reported in a
study in Nepal [34] and llorin [20].There are more female
health workers (66.7%) in this study as compared to the

males (33.3%). This is consistent with the expected
increase in female labour force participation from 50.2 to
51.7 percent reported by International Labour
Organization (ILO) in 2010 [35]. Community Health
Extension Workers (CHEW) formed the bulk of the
worker force (29.7%), followed by auxiliary medical staff
(21.7%) and amongst the professionals the nurses
predominates (25.4%). This is consistent with the actual
situations of most Primary health care facilities in Nigeria
where nursing professions, Community Health Officers
(CHO) and community extension health workers
predominate, since they are the cadre of health workers
that are required for effective PHC deliveries in Nigeria
[13]. In a settings like the prison institution where
counseling of the offenders is very important in terms of
their reformation and reintegration into the society for
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maximal efficiency, the females may be more needed and
in view of the fact that there is only one secondary health
facility it also explains the need for few skilled
professionals (Table 1).

At present, injection service is a major method to
administer drugs to the patients and training provides a
good platform for better understanding and practice of
injection safety. However, in this study, there is
discrepancy between years at work place and the training
of prison health workers on injection safety. Quite a large
proportion of the workers had 6 years of work experience
and above (Table 1), but only 14.5% had attended training
on safe injection. Despite the inadequate training of the
workers, the overall knowledge score on key issues of
injection safety was good (54.3%) (Table 2).This is
consistent with similar study carried out by Medubi et al
in a tertiary health institution in llorin [27] and in a study
conducted by Ofilia et al in Benin City [17]. This is
probably due to higher proportion of nurses as main
professional workforce since their training curriculum
would have taught topics on injection administration,
infection control and universal precautions. Notably, the
study also revealed that PHCWs that had less than a year
working experience had poor knowledge of injection
safety and those with over 5 years of working experience
had fair knowledge compared to those between 1 to 5
years of working experience where many (85.7%) of them
had good knowledge of injection safety.

In this study, there are some preliminary driving factors
of injuries as regards to unsafe injection practices. All the
cadre of health workers in Nigerian prison discards
injection materials immediately after single use. In all the
facilities there were no retractable needle syringes and
69.6% of the workers who uses non retractable syringes
do not recap needles after use, while 30.4% recap needles
after use. This is far higher than study at llorin where only
21.5% of primary health workers do not recap syringes
after use [36]. But consistent with reports of other studies
where needle recapping in addition to other factors like
unexpected movement of patients were reported as the
major circumstances surrounding occurrence of injuries
among health workers [12,13].

The study also showed that respondents always comply
with universal precaution protocols and adhere to personal
protective measures against injury as 86.2% of the
workers wear gloves when handling hospital wastes and
56.5% of them took post exposure prophylaxis against
HIV infection immediately after sharp object injuries
(Table 3). In the United States, a study conducted in two
privately owned community hospitals in Minneapolis
reported that gloves were observed to be used where
appropriate 67.2% of the time, followed by goggles
(50.7%), masks (16.0%) and gowns (15.3%). Needles
were recapped in 34.4% of cases [23]. 63.85% was
reported in similar studies [24].

Many of the workers do not have training but they
might have read about it and put it to practice probably for
their own safety in order to prevent infection of blood
borne pathogens like HIV and Hepatitis B and C viruses.

Theoretically, knowledge level with respect to safe
injections is in direct proportion to the professional title of
health workers [8,9]. This study was able to demonstrate a
statistically significant relationship between the cadre of
health worker, their years of experience, their training and

practice of injection safety protocols. These relationships
could serve as a good background that could be built upon
for the prevention and control of blood borne pathogens
amongst health workers.

5. Conclusion

The study revealed that knowledge of injection safety
among prison health staff was above average but there is a
significant gap on their unsafe injection practices. In our
conviction, the cadre and years of experience of workers
with their training on safe injection protocols are the main
determinants of Knowledge and practice of injection
safety.

Recommendations

We recommend that the knowledge gap on in-depth
knowledge of injection safety among the prison health
staff should be bridged through regular and on the job
training, supported by Information Education and
Communication (IEC) programs by the Health
Departments of Nigerian prison service. There is need for
periodic injection safety assessment (auditing) in all the
Nigerian prison health facilities by the relevant stake
holders.
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