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Abstract

Background: The Expanded Programme on Immunization (EPI), since its inception in 1974, has helped avert
about 2-3 million deaths annually. In Ghana, there is inadequate information on the transition from knowledge
acquired in the classroom to practice among vaccinators. This study seeks to provide evidence on the level of
knowledge and competencies of vaccinators in Ghana.

Method: A prospective cross-sectional study with consecutive sampling technique was employed to select 110
eligible subjects from health facilities in two districts in the Ashanti region of Ghana. Data were collected in real time
using standardised tools, uploaded on the Open Data Kit (ODK), and subsequently exported to STATA 13.0 for
statistical analysis.

Results: Seventy two percent (72.73%) of respondents were from urban health facilities. Community Health
Nurses constituted majority of respondents 83.09%. Sixty-five percent (65.46%) of participants had less than five
years’ experience in vaccination. BCG was correctly identified by 91.82% of respondents as a single dose vaccine
and yellow fever by 89.09%. Pentavalent, rotavirus and pneumococcal vaccine were correctly identified by 91.82%,
82.73% and 82.73% respectively as multiple dose vaccines. Ninety seven percent (97.27%) of respondents correctly
mentioned pentavalent as having its first dose administered at 6 weeks. 98.18% correctly indicated pentavalent and
pneumococcal as given intramuscularly whereas 92.27% identified OPV and rotavirus as given orally. Eighty-eight
percent (88.18%) of respondents knew vaccine temperature charting is required twice a day.

Conclusion: The study revealed gaps in the principles of vaccine handling and administration. A critical need for
routine assessment and refresher training for population where vaccination is conducted by different level of training.
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Background
Historically, routine vaccination emanated from the success

achieved through the small pox eradication initiative. In 1974, the

World Health Organisation (WHO) initiated the Expanded
Programme on Immunisation (EPI) to sustain the gains made in
prevention of the initial six diseases (tuberculosis, diphtheria, tetanus,
pertussis, polio, and measles) [1]. In Ghana, EPI was launched in 1978,
became operational in all 10 regions in 1985 and has since expanded it
from the initial six antigens to 13 antigens. The EPI schedule in Ghana
is summarised in Table 1.

Antigen /Vaccine Route of administration Time of administration

Baecille Calmette-Guerin(BCG) Oral Polio Vaccine 0 intradermal injection Oral At birth

Penta-I, Pneumococcal-I, Rotavirus and OPV-I Intramuscular injection Oral 6 weeks

Penta-II, Pneumococcal-II, Rotavirus and OPV-II Intramuscular injection Oral 10 weeks

Penta-III, Pneumococcal-III and OPV-III Intramuscular injection Oral 14 weeks

Measles-Rubella Subcutaneous injection 9 months
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Measles-II Subcutaneous injection 18 months

Table 1: Schedule of the Expanded Programme on Immunisation (EPI) in Ghana

Immunisation is known as one of the most successful, equitable and
cost-effective public health intervention worldwide and more people
than ever before are being reached with immunisation [1]. In 2011, an
estimated 109 million children less than one year representing, eighty
three percent (83%) were vaccinated with 3 doses of DPT (DPT 3)
vaccine, 84% (110 million) with measles and about 88% (114 million)
with the BCG vaccine [2]. Immunisation currently averts an estimated
2-3 million death from Diptheria-Pertusis-Tetanus (DPT) and measles
annually.

In the United States of America the debate on vaccine ethics has
been advanced to encompass vaccine administration, and safety
monitoring [3]. Insufficient access to vaccination services including
vaccine information has been cited as one the key barriers in
improving vaccinations in United State [4]. It is widely reported that
immunisation is faced with several programmatic issues including
Demographic factors such as difficulty in reaching out to target
population, human factors such as poor motivation for vaccinators and
insufficient knowledge and skills required of vaccinators. The various
approaches in addressing the challenges regarding the immunisation
programmes are widely captured in the WHO training modules for
health workers and managers [5] which can be adopted and adapted by
all WHO members states.

In order to sustain these benefits, it is important that vaccinators
observe the standard practices before, during and after vaccination.
WHO recommends that standard guidelines for immunisation in
practice should ensure that before vaccination, immunisation worker
have the capacity to identify the right patient at the right time, identify,
prepare and administer the right vaccine(s) and correct dosages using
the right cold chain practices [6]. Inspecting vaccine and diluent is
critical in reducing adverse events following immunization. This is
done by carefully examining the vaccine vial monitor (a label
containing a heat-sensitive material which is placed on a vaccine vial to
register cumulative heat exposure over time) to select the vaccine in a
good state (preferable stages 1 and 2). Also it is important to ensure
that cold chain system is maintained through regular monitoring of the
refrigerator. The standard protocol recommends two times monitoring
(Morning and afternoon) and recording the temperature on a chart.
The type of vaccine determines the site of administration. The BCG
vaccine is given on the right upper arm, measles and yellow fever given
at the left and right upper arm respectively. Polio Vaccine is given
orally and the pentavalent and pneumococcal vaccines at the
anterolateral thigh.

During vaccination, vaccinators are to adhere to acceptable aseptic,
injection safety and effective waste management practices. These
include appropriate handling, use, and disposal of reconstitution and
injection syringes. It also include aseptic procedures for the
reconstitution of vaccines and handling

After vaccination, vaccinators must have in place and be familiar
with procedures for managing clinical waste and Adverse Events
Following Immunisation (AEFI). Additional capacities of vaccinators
are required to ensure adherence to multi-dose vial policies for
effective management of subsequent immunisation sessions.
Furthermore, vaccinators are to ensure that the appropriate messaging

and reminders are provided to care givers of vaccines to avert
defaulters and enhance achievement of fully immunised status by the
vaccines. In recent times, financing for immunisation has is faced with
challenges resulting in a cutback in grants. The immunisation
landscape is challenged with limited supply of vaccines and sustaining
high cost of operational and cold chain cost [7,8]. It is therefore
imperative for vaccinators to be knowledgeable and adhere to standard
protocol in vaccine handling and administration in order to minimise
wastage, build public confidence and sustain gains. Unlike drugs, the
expectations from vaccinations are much higher and problems arising
from vaccination are less acceptable to the general public. Vaccines are
usually administered to healthy people including birth cohorts of
infants and in vast numbers [9,10]. A high level of knowledge and a
positive attitude to immunisation among healthcare workers are
important determinants of achieving and maintaining high vaccine
uptake.

Effective childhood vaccination includes but not limited to the
selection of the appropriate target group of children and the
appropriate site of administration to elicit the appropriate immune
response. The selection and use of the correct vaccine, the correct route
of administration and timing have been associated with
professionalism of the health staff responsible [11,12]. In Ghana, public
health nurses, community health nurses, midwives and disease control
officers are responsible for childhood vaccination. The level of
knowledge and competencies of these vaccinators have not been well
explored in Ghana. This study, aimed at assessing the knowledge and
competencies of vaccinators in the management of vaccines and its
administration.

Methods
A prospective cross-sectional study was conducted at the Maternal

and Child Health facilities in Kumasi Metropolis and the Atwima
Nwabiagya district in the Ashanti Region of Ghana. It involved health
workers whose routine activities involved vaccine management,
handling and administration in the selected hospitals.

A consecutive sampling technique was employed to select 110
eligible subjects for the study. The sample size was estimated based on
an anticipated 50% knowledge on vaccination practices among
vaccinators and 95% confidence interval which correspond to 1.96
standard values, an alpha of 5% and a precision error of 10%. The
sample size took into account non-response rate of 10% and was
rounded to 110 participants.

Data on the knowledge of EPI vaccines focused on timing and
dosing of the vaccines while data on competencies focused on the site
and route of administration as well as the technique for administering
the vaccines.

Data was collected by trained research officers using the open data
kit [ODK] electronic mobile data collection system on tablets. As part
of consistency with regards to site of vaccine administration,
anonymised images of a health professional administering vaccines
were developed and used as visual aids. Respondents were required to
point to the image that indicated their opinion of the appropriate site,

Citation: Ansong D, Osei FA, Enimil A, Boateng K, Nyanor I, et al. (2018) Knowledge and Competencies of Vaccinators on Routine Childhood
Vaccination in Ghana. J Vaccines Vaccin 9: 389. doi:10.4172/2157-7560.1000389

Page 2 of 6

J Vaccines Vaccin, an open access journal
ISSN:2157-7560

Volume 9 • Issue 2 • 1000389



and technique for administering the specific vaccines in the Expanded
Programme on Immunisation (EPI). These instruments were pretested
using a similar study site which was not part of the site selected for the
study and were validated based on the pre-test results.

The data was exported to STATA 13.0 (Standard Edition) for
analysis. Basic summary statistics of socio-demographic variables and
independent variables were conducted, and bivariate analysis of
association between rural and urban differences in terms of knowledge
on vaccination using chi square test was used.

Permission to conduct the study was obtained from the Committee
on Human Research Publications and Ethics (CHRPE), of Kwame
Nkrumah University of Science and technology and the Komfo
Anokye Teaching Hospital in Ghana. Written informed consent was
obtained from respondents to affirm their willingness to participate in
the study.

Results
A total of 110 vaccinators were recruited in the study. Most of

respondents (72.73%, n=80) were selected from health facilities in an
urban setting. The respondents were community health nurses 83.64%
(n=92/110). More than half of respondents (65.46%, n=72/110) had
less than five years’ experience as a vaccinator while 9 had more than
ten years’ experience (Table 2).

Variable Number (n=110) Percentage

Place of work  

Rural 30 27.27

Urban 80 72.73

Occupation  

Community Health Nurse 92 83.64

Disease control officer 13 11.82

Public health nurse 2 1.82

Health assistant 1 0.91

Nutrition Officer 2 1.82

Years worked as a Vaccinator  

<5 y 72 65.46

5-10 y 29 26.36

>10 yrs 9 8.19

Table 2: Demographic characteristics of respondents

Respondents were assessed on the principles of vaccination and
routine antigen use with emphasis on the doses required by a child. For
vaccines requiring single dose, BCG was identified by 91.82% and
Yellow fever mentioned by 89.09% of the respondents. Pentavalent,
Vitamin A, rotavirus and pneumococcal vaccine were mentioned by
91.82%, 87.16%, 82.73% and 82.73% respectively by respondents as
vaccines/antigens that required multiple doses to elicit immune
response (Figure 1). A further test to examine the rural and urban
difference in terms of doses required to be administered showed no
statistically significant difference in knowledge.

Figure 1: Knowledge on the Principles of Vaccination and Routine
antigen use.

Respondents were also assessed on the time for administering the
first dose of vaccines. All respondents indicated that BCG vaccine was
given at birth. 107 (97.27%) participants mentioned that Pentavalent
administration starts at 6 weeks of a child’s life. According to 91% of
respondents (n=101) the first dose of Vitamin A was given at 6 months.
Also 97.27%and 91.82% respondents indicated that the first dose of
yellow fever and measles respectively were given at 9 months (Table 3).

Antigen/vaccine
Time interval for administering vaccine, n (%)

At Birth 6 weeks 10 weeks 14 weeks 6 months 9 months 18 months Don't known

BCG 110 (100.00%) - - - - - - -

Pentavalent 1 1 (0.91%) 107 (97.27%) - 1 (0.91%) - - - 1 (0.91%)

Measles - 5 (4.55%) - 1 (0.91%) 1 (0.91%) 101 (91.82%) 2 (1.82%) -

Rotavirus 2 1 (0.91%) 108 (98.18%) - - - 1 (0.91%) - -

Pneumococal 1 - 108 (98.18%) 1 (0.91%) - 1 (0.91%) - - -

Yellow fever - 1 (0.91%) - - 1 (0.91%) 107 (97.27%) 1 (0.91%) -
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Vitamin A - 7 (6.36%) - - 101 (91.82%) 2 (1.82%) - -

Table 3: Time interval for administering routine vaccinations.

With a visual aid, majority (98.18%, n=108/110) of the respondents
rightly indicated pentavalent and pneumococcal vaccines as given per
intramuscular route at 90° angle. About 69% rightly pointed out that
BCG is given at an angle of 15° intradermal. Majority (97.27%,

107/110) of the respondents correctly identified Vitamin A, OPV and
Rotavirus as given through the oral route of administration (Table 4
and Table 5).

Angle (Site)

 

vaccine

 

Responses

right wrong

90° (Intramuscular) Penta/Pneumo 108 (98.18%) 2 (1.82%)

15° (Intradermal) BCG 76 (69.09%) 34 (30.91%)

45° (Subcataneous) Yellow fever/Measles 89 (80.91%) 21 (19.09%)

Oral Vit A/OPV/Rota 107 (97.27%) 3 (2.73%)

Table 4: Identification and recognition of appropriate sites/angles for administering routine vaccines.

Antigen/vaccine Rural, n (%) Urban, n (%)   X2 p value

BCG  

Single Dose 28 (27.72%) 73 (72.28%) 0.723 0.723

Multiple doses 2 (22.22%) 7 (77.78%)   

Pentavalent  

Single Dose 3 (33.33%) 6 (66.67%) 0.182 0.67

Multiple doses 27 (26.73%) 74 (73.27%)   

Measles  

Single Dose 25 (31.25%) 55 (68.75%) 2.339 0.126

Multiple doses 5 (16.67%) 25 (83.33%)   

Rotavirus  

Single Dose 6 (31.58%) 13 (68.42%) 0.215 0.643

Multiple doses 24 (26.37%) 67 (73.63%)   

Pneumococal  

Single Dose 5 (26.32%) 14 (73.68%) 0.011 0.918

Multiple doses 25 (27.47%) 66 (72.5%)   

Yellow fever  

Single Dose 28 (28.57%) 70 (71.43%) 0.764 0.382

Multiple doses 2 (16.67%) 10 (83.33%)   

Vitamin A  

Single Dose 5 (35.71%) 9 (64.29%) 0.54 0.462

Multiple doses 25 (26.32%) 70 (73.68%)   

Table 5: Bivariate relationship between rural and urban regarding
knowledge on the Principles of vaccination and routine antigen use.

The study further showed that vaccine temperature monitoring was
done twice a day by 88.18% (n=97/110) of the respondents (Figure 2).

Figure 2: Frequency of Vaccine monitoring at health facilitie

Discussion
The prime importance of vaccination is for the recipient to elicit the

appropriate immunological response. Vaccine safety and effectiveness
depend on several factors, which cumulatively lead to a successful
vaccination corresponding to an immune response. Our study is of
unique importance as the final pathway for vaccination programme
depends on the knowledge and effective application of the skills of
vaccinators. Health care managers assume that all vaccinators have the
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competencies required for a successful immunization of the child. It is
worth noting that our study reveals that not all vaccinators who
participated in the study knew the principles of vaccination and
routine antigen use with emphasis on the doses required by a child and
the time for administering the first dose of vaccines. In addition, a
small percentage could not accurately identify the right angle for
applying injections administration of some vaccines.

The right knowledge of vaccination by public and community health
nurses who are on the forefront of vaccination programmes is key in
addressing the shortfall in the information dissemination cycle for a
successful immunization programme. The revelation of this study calls
for a critical review of the training and refresher programmes available
for vaccinators to ensure that all of the vaccinators are of equivalent
level of knowledge regarding vaccination.

Secondly, identifying the right position for vaccination and injecting
the right dose of vaccine is very important since it is directly linked to
safety. Even though the percentage of vaccinators who could not
rightly identify the position is small, it is a matter of concern since
there are over thousands of vaccinators across the country and
therefore If approximately 2% of the study population is extrapolated
to the total number of vaccinators in the country then we potentially
have large numbers of vaccinators administering vaccines
inappropriately. Appropriately administering routine vaccines to
children has been shown in a study by Kristensen et al. as a significant
contributor to child survival [13]. The seeming difference between
rural and urban could be as a result of strict adherence to vaccine
protocol and supervision in urban areas. Vaccinators in the urban
areas are more likely to undergo training on-the-job. It could also be as
a result of the concentration of experienced vaccinators in urban areas.
In addressing this gap, we advocate that the system should balance the
cadre of experience across urban and rural settings.

Even though EPI Policy Guidelines, AEFI Policy Guidelines,
Training modules including Immunisation in Practice and WHO Mid-
Level Management guidelines for vaccination practices exist in Ghana
in addition to pre-training curriculum of Disease Control Officers and
Community Health nurses, there are gaps in the systematic application
of these policies and guidelines. Also, there are no policies available for
certifying vaccinators and further monitoring and evaluating their
competencies. This bring to fore a lapse in safety practices of
administration of vaccines to children. It is worth noting that improper
administration of vaccines may result in injuries or prevent the
vaccines from providing optimal protection. In view of this, the Centre
for Disease Control (CDC) recommends that all personnel required to
administer vaccines should receive comprehensive, competency-based
training regarding vaccine administration policies and procedures
before administering vaccines. This is particularly tailored to new staff,
hence the need to integrate it into new staff orientation programs. The
CDC guidelines also recommends that providers of vaccination
programs need to routinely validate staff’s knowledge and
competencies regarding vaccine administration through ongoing
education for existing staff [14,15]. Evidence also suggests that simple
and easily understood online materials in the form of audio-visuals can
be used to address the knowledge gap. Studies by Johri et al.
highlighted some sociological perspectives including the formation of
peer-lead groups and use of Information, Communication and
Technology such as the use of toll-free number system to enhance
immunisation services [16].

Studies have shown that parents rely on healthcare professionals as
their most trusted information source of vaccines, hence health

professionals need to be ready to provide parents with timely and
transparent information about vaccine benefits and risks. In our study
it was reassuring to note that health education has been integrated into
the vaccination program where mothers are routinely educated on the
type of vaccine being received and the potential risks and benefits. This
can be improved if there are programs designed to streamline the
information given at all sites to minimise conflicting information.
Information to caregivers/mothers are useful as this could influence
vaccine acceptability and uptake [17]. This is even more critical for first
time mothers. In a study by Anderson and Brown, first-time mothers
were found to be more hesitant about vaccinations compared with
mothers who already have children [18]. In this publication, effective
communication between the vaccinator and the mother was associated
with improvement in maternal knowledge in vaccination.

Conclusion
The study revealed gaps in the principles of vaccine handling and

administration. It also highlights a critical need for routine assessment
and re-training programme for vaccinators in routine immunization of
different levels of training and experience. The Ghana Health Services
should re-appraise the immunisation in practice capacities for health
workers and develop regular professional refresher opportunities to
keep them updated. In addition, renewal of professional certification
by the relevance council and associations should include appraisals of
professionals on their knowledge on vaccine handling and
administration.
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