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ABSTRACT 
 

Background: The Nigerian government, with support from the Global Alliance for Vaccine Initiative 
(GAVI) in 2012, began a three year phased roll out of the pentavalent vaccine as a replacement for 
DPT in the routine immunization schedule.  
Aim: To assess client experiences with the use of pentavalent vaccines in two centers in Port 
Harcourt, Nigeria. 
Methods: A cross-sectional study was carried out in January 2013. Caregiver-baby pairs who had 
index child six weeks to two years, who had received at least one dose of the pentavalent vaccine 
and had at least one other living child who took DPT, were interviewed using a semi-structured 
questionnaire. Chi squared test of significance was done with p-value set at 0.05. 
Results: One hundred and eleven (111) caregivers were interviewed. Their mean age was 31±4.6 
years, while mean age for babies was 16±8.6 weeks. Although 71 caregivers (76.3%) had received 
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pentavalent vaccine information only 25 (22.5%) had seen pentavalent-specific Information 
Education and Communication (IEC) materials. Majority of caregivers 94 (84.7%) affirmed that they 
did not have to pay for vaccination. Fifty-three (53) caregivers (47.7%) preferred pentavalent 
vaccines to DPT while 35 (31.55%) were indifferent. Eighty-one (81) (73%) caregivers were 
satisfied with waiting times for vaccination and 62 (57.4%) experienced adverse events following 
immunization (AEFI) with pentavalent vaccination. 
Conclusion: Pentavalent vaccines seem to have been well received in these centers with 
experiences of AEFI comparable to that of DPT. There is however need for appropriate vaccine-
specific IEC materials to foster optimal uptake of pentavalent vaccines. 
 

 
Keywords: Immunization; pentavalent vaccines; caregiver. 
 

1. INTRODUCTION  
 
Immunization is an important preventive health 
action as it offers protection against dangerous 
childhood diseases [1]. The Nigerian 
government, with support from the Global 
Alliance for Vaccine Initiative (GAVI) in June 
2012, began a three year phased roll out of the 
pentavalent vaccine as part of her routine 
immunization schedule [2–4]. Pentavalent 
vaccines have replaced Dipteria, Pertusis and 
Tetanus (DPT) vaccines for routine 
immunization. Rivers State in Southern Nigeria 
was a beneficiary of the first phase. The 
pentavalent vaccine is a five-in-one vaccine 
consisting of diptheria, pertussis, tetanus, 
hepatitis B and haemophilus influenza type b 
vaccines [1]. These five vaccines are all given 
through a single dose as opposed to DPT, 
Hamophilus Influenza-b (Hib) and Hepatitis B 
(HBV) vaccines given as three separate 
injections. This reduces the number of clinic 
visits and discomfort for children [2]. Caregivers 
as used in this study refer to the parents or 
guardians who bring a baby for immunization. 
Caregiver-baby pair refers to the mother, father 
or guardian and his/her baby accessing 
immunization services.  
 
As at 2011 almost all GAVI beneficiary countries 
had incorporated pentavalent vaccines into their 
routine immunization schedules. Estimates from 
GAVI projected that 72 GAVI eligible countries 
would have begun using this life- saving vaccine 
by 2013 in their routine immunization system             
[2–4]. It has also been projected that with the 
introduction of the pentavalent vaccine, nearly 
400,000 cases of haemophilus influenza type B 
would be prevented with about 27,000 lives 
saved annually [3,5]. Many studies from other 
countries that have successfully deployed the 
vaccine demonstrate acceptable levels of safety 
and immunogenicity in addition to the already 
mentioned advantages [4,6–12]. One study 

however, called for caution in the use of 
pentavalent vaccines pointing out that its 
purported benefits might be over-rated [13]. 
Studies on caregiver experiences with the roll out 
of pentavalent vaccines in Nigeria are yet to be 
documented. This study therefore aims to 
describe caregiver experiences with pentavalent 
vaccines in two immunization centers in Port 
Harcourt, Rivers State, Nigeria.  
 

2. MATERIALS AND METHODS  
 
This study was carried out in the two 
immunization clinics of the University of Port 
Harcourt Teaching Hospital (UPTH).  This is one 
of the two tertiary hospitals located in Port 
Harcourt the capital city of Rivers State, Nigeria.  
It is an 800 bed institution with 27 specialized 
departments. The two immunization clinics are 
directly managed by the Department of 
Community Medicine, UPTH. One of the centers 
is located within the hospital premises while the 
other is located at the Aluu Primary Health 
Center (PHC), about 10 km from the teaching 
hospital. The two immunization clinics cover the 
population within the catchment communities of 
the PHC and hospital and beyond the catchment 
area based on the strategic role of the tertiary 
institution within Rivers State. The two 
immunization clinics run five days a week (three 
days at UPTH and two days at PHC Aluu) 
providing free vaccination services in line with 
the National Program on Immunization (NPI) 
routine immunization schedule. Each clinic caters 
to an average of 50 infants each immunization 
session.  Each session starts with registration of 
the babies and continues with the giving of health 
talks covering a variety of topics, and individual 
vaccinations activities. 
 

We conducted a descriptive cross sectional study 
among caregiver-baby pairs receiving 
immunization services from Aluu PHC and UPTH 
immunization clinics. We included caregivers 
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who had index child/children older than six 
weeks but less than two years, who had received 
at least one dose of the pentavalent vaccine and 
had at least one other living child who took the 
previous DPT schedule. Caregiver-baby pairs 
with severely ill babies (temperature greater than 
40 degrees celsius or on admission) were 
excluded from the study. Sample size was 
calculated based on the formula for single 
proportion [14] using a proportion of 51% from 
the 2011 Rivers State immunization coverage 
report, [15] at a precision of 10%  and an upward 
adjustment of 10% to cater for non-response. 
Caregivers-baby pairs were recruited via 
announcements made during the health talks at 
the start of each clinic. Potential study 
participants were screened for eligibility and 
those who gave informed consent in writing were 
administered the questionnaire. An average of 
ten [10] caregiver-baby pairs per day over a 
period of eleven [11] clinic days were 
administered the questionnaire until sample size 
was reached. 
 
A standard semi-structured interviewer 
administered questionnaire (The Satisfaction 
With Immunisation Service Questionnaire 
(SWISQ)) was pretested and adapted for eliciting 
responses from caregivers [16]. The 
questionnaire contained sections on socio-
demographics, experiences with IEC, access, 
waiting time and adverse events following 
immunization with pentavalent vaccine.  Data 
was analyzed using SPSS version 19. Chi 
squared test of significance was used to 
demonstrate sub group associations with p-value 
set at 0.05. 
 

3. RESULTS AND DISCUSSION 
 
3.1 Results  
 
A total of 111 caregiver-baby pairs were studied. 
Mean age for babies was 16 weeks ±8.6 weeks. 
Of these 53 (47.7%) were male babies while 58 
(52.3%) were females. Mean age of caregivers 
was 31 years ± 4.6. Most care givers were 
females 109 (98.2%) with only 2 (1.8%) being 
males. Other socio-demographic characteristics 
are as shown in Table 1. 
 

Concerning the experiences of caregivers with 
information, education and communication (IEC) 
for pentavalent vaccines, most caregivers 93 
(83.8%) reported receiving information about 
immunization. Of these numbers approximately 
two-thirds 71 (76.3%) received information about 

pentavalent vaccines. However, only 25 (22.5%) 
of the caregivers had come across IEC materials 
for pentavalent vaccines at the immunization 
centers. Despite this, only few of the caregivers 
28 (25.2%) had any questions/concerns about 
immunization with pentavalent vaccines. Details 
are in Table 2. 
 
When asked about access to pentavalent 
vaccines, only 34 caregivers (30.6%) reported 
challenges with accessing the immunization 
clinics. These challenges ranged from difficulty in 
getting transportation 20 (40.8%), and bad roads 
21 (42.9%), to high cost of transportation 8 
(16.3%). Most respondents 94 (84.7%) had 
never experienced stock outs of the pentavalent 
vaccines neither had they had to pay for the 
vaccines. Almost half of the respondents 53 
(47.7%) preferred pentavalent vaccines to the 
DPT vaccine. Only 8 (7.2%) of caregivers 
preferred the DPT vaccine to pentavalent 
vaccine while 35 (31.5%) were indifferent and 9 
(8.1%) didn’t even understand the difference 
(Table 3). There were no associations found 
between either education or job category and 
preference between DPT and pentavalent 
vaccine (p= 0.17 and 0.9 respectively). 
 
The study findings showed that 33 (29.7%) and 
35 (31.5%) caregivers had experienced 30 
minutes to 1 hour and between 1-2 hours waiting 
time respectively for the immunization clinics to 
commence vaccinations. Interestingly majority of 
these caregivers were satisfied with the length of 
time they had to wait. Similarly, 33 (29.7%) and 
27 (24.3%) reported waiting 30 minutes- 1 hour 
and 1 to 2 hours respectively from the time 
vaccinations commenced to when their babies 
were attended to. Eighty-one caregivers (73%) 
were satisfied with these waiting time times. The 
suggestions they made about what should be 
done to reduce waiting times are outlined in 
Table 4. 
 
There were no associations between either 
caregiver’s education or current job and 
satisfaction with waiting times (p=0.23 and 0.38 
respectively). 
 
Sixty-two caregivers (57.4%) reported 
experiencing adverse events following 
immunization after a previous administration of 
pentavalent vaccine. These side effects include 
fever51 (82.3%), swelling and redness at 
vaccination site 21 (33.9%) and irritability 27 
(43.5%). There were no associations between 
either caregiver’s education or current job and 
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experience of these adverse events respectively 
(p=0.87 and 0.55 respectively). There was also 
no association between number of previous 
doses of pentavalent vaccines taken and 
experience of AEFI (p=0.64) Table 5. 
 

3.2 Discussion 
  
The findings of this study indicate that most 
respondents were aware about vaccination in 
general and more specifically about pentavalent 
vaccines. Most caregivers had received health 
information through the health talks given by 
health workers at the immunization centers 
before the commencement of each immunization 
session. Majority of caregivers expressed 
satisfaction with the information received about 

pentavalent vaccines. Studies have shown that 
awareness about immunization in Nigeria is 
generally high [17–21]. Unfortunately, this does 
not always translate to correct knowledge. Many 
respondents in the study populations knew about 
immunization but a much smaller percentage had 
correct knowledge [17–21]. Study findings also 
indicated a dearth of IEC materials with 
pentavalent specific information at the study 
sites. This underscores the need for materials 
that give accurate information about pentavalent 
vaccines. Pamphlets, posters, cue-cards with 
pentavalent specific information will help to 
provide correct knowledge concerning these 
vaccines which will in turn contribute to better 
utilization and coverage rates [22]. 

 
Table 1. Socio-demographic characteristics of mother-baby pairs 

 

 Frequency Percentage (%) 
Caregiver's age 
20-24 8 7.2 
25-29 27 24.3 
30-34 53 47.7 
35-39 20 18 
40-44 2 1.8 
45-49 1 0.9 
Caregiver's gender 
Male 2 1.8 
Female 109 98.2 
Parity 
Para 2 42 37.8 
Para 3 32 28.8 
Para 4 23 20.7 
Para 5 8 7.2 
Para 6 4 3.6 
No response 2 1.8 
Highest education of care-giver 
Primary 7 6.3 
Secondary  34 30.6 
Post-Secondary 5 4.5 
Tertiary 55 49.5 
Post Tertiary 10 9 
Current daily job 
Working full time 40 36 
Working part time  25 22.5 
Unemployed  5 4.5 
Looking for work      10 9 
Full time housewife   30 27 
Retired 1 0.9 
Baby's Gender 
Male  53 47.7 
Female 58 52.3 
Baby’s birth position 
2

nd
 44 39.6 

3
rd

 33 29.7 
4

th
 21 18.9 

5
th
 10 9 

6
th
 2 1.8 

No response 1 0.9 
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Table 2. Experiences of care-givers with information, education and communication 
 

  Frequency Percentage (%) 
General information to mothers about immunization (n=111) 
Yes 93 83.8 
No 15 13.5 
Don't Know 3 2.7 
Did the information include health education on the pentavalent vaccine? (n=93) 
Yes 71 76.3 
No  19 20.4 
Don’t Know 3 3.3 
Are you satisfied with the information they gave? (n=71) 
Yes 55 77.5 
No 16 22.5 
Are there IEC materials at the centers that tell you about the pentavalent vaccine? (n=111) 
Yes 25 22.5 
No 85 76.6 
No response 1 0.9 
Did you have any questions/concerns about immunization with pentavalent vaccine? (n=111) 
Yes 28 25.2 
No 75 67.6 
No response 8 7.2 
If yes to above, were these questions/concerns addressed by a health worker at this center? (n=28) 
Yes 15 53.7 
No 13 46.4 
Did you receive any information and advice from the nurse who gave the last pentavalent 
immunization your child received? (n=111) 
Yes 65 58.6 
No 40 36.0 
No response 6 5.4 

 

Table 3. Experiences with access to pentavalent vaccines 
 

 Frequency Percentage 
Challenges getting to the Immunization Center (n=111) 
Yes 34 30.6 
No 75 67.6 
No response 2 1.8 
If yes to above, what are these challenges? (n=49 multiple responses) 
Difficulty in getting transportation  20 40.8 
Bad roads 21 42.9 
Cost of transportation 8 16.3 
Was there any time that pentavalent vaccines were not available at any visit in the past one 
year? (n=111) 
Yes 15 13.5 
No 94 84.7 
No response 2 1.8 
Have you ever had to pay to have pentavalent vaccines administered to your child?(n=111) 
Yes 15 13.5 
No 94 84.7 
No response 2 1.8 
What is your preference between pentavalent and DPT vaccines? (n=111) 
I prefer Pentavalent vaccine 53 47.7 
I prefer DPT 8 7.2 
I am indifferent 35 31.5 
I don’t understand the difference 9 8.1 
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Table 4. Experiences with ‘waiting time’ for administration of pentavalent vaccines 
 

Average length of waiting time before immunization services commenced during previous 
immunization visit (n=111) 

 Frequency Percentage 

< 30 mins 29 26.2 

30mins - 1 hour 33 29.7 

1 hour - 2 hours 35 31.5 

> 2 hours 12 10.8 

No response 2 1.8 

Satisfaction with Waiting time before immunization services started(n=111) 

Yes 82 73.9 

No 27 24.3 

No response 2 1.8 

Average waiting time between commencement of services and vaccination of your child at 
previous visit (n=111) 

< 30 mins 40 36 

30mins - 1 hour 33 29.7 

1 hour - 2 hours 27 24.3 

> 2 hours 9 8.1 

No response 2 1.8 

Satisfaction with Waiting time before child was vaccinated (n=111) 

Yes 81 73 

No  27 24.3 

No response 3 2.7 

If no to above what do you think should be done to reduce waiting time? (n=58 multiple 
responses) 

Start immunizing earlier 20 34.5 

Reduce health talk time 3 5.2 

Mothers should come early 16 27.6 

Get more health workers to immunize 19 32.8 
 

Table 5. Care givers experiences with adverse events following immunization 
 

 Frequency Percentage (%) 

Any post immunization experiences not comfortable with? (n=108) 

Yes 62 57.4 

No 45 41.7 

Do not know 1 0.9 

If yes to above, were these experiences after last pentavalent vaccine administration (n=62) 

Yes 62 100 

No 0 0 

What were these experiences? (multiple responses) 

Fever 51 82.3 

Swelling 21 33.9 

Irritability 27 43.5 

Weakness 1 1.6 

Vomiting 1 1.6 
 

With regards to access to pentavalent vaccines, 
majority of caregivers attested to the availability 
of pentavalent vaccines at the immunization 

centers. No user fees were attached to the 
administration of the vaccine. This underscores 
the importance of ensuring sustained supply and 
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free access to these vaccines as a critical factor 
for facilitating uptake of immunization services. 
Studies have shown that non availability of 
vaccines impacts negatively on the uptake of 
immunization services [9,19,23]. The efforts of 
the National Program on Immunization (NPI), 
with support from GAVI, United Nations 
Children’s Fund (UNICEF) and other partners, in 
sustaining availability and free access to 
immunization services has been identified as the 
likely reason for uninterrupted supply of 
pentavalent vaccines [24,25]. 

 

Almost half of the caregivers expressed a 
preference for pentavalent vaccines over DPT 
vaccines while a third of the care givers were 
indifferent to the new vaccines. The high 
proportion of caregivers who preferred 
pentavalent vaccines may be attributed to its 
obvious advantages as a combination of five 
vaccines rather than three and only one 
administration done using one site rather than 
multiple administration sites that was the case 
with DPT, HiB and HBV [7,10]. 

 

Satisfaction with waiting time while not 
specifically related to immunization with 
pentavalent vaccines is one indicator of the 
quality of immunization services being offered 
including pentavalent vaccines [16,26]. Majority 
of caregivers expressed satisfaction with the 
amount of time they waited for their babies to 
receive the pentavalent vaccines. This indicates 
that they were satisfied with the quality of 
services received from the immunization facilities 
offering pentavalent vaccines. This is in spite of 
the fact that two-third of caregivers wait between 
30 minutes and two-hours before their babies 
receive pentavalent vaccines. However the 
number of caregivers who expressed 
dissatisfaction with waiting times, representing a 
third of the study population, indicates that more 
can be done to improve the quality of 
immunization services. Some suggestions 
proffered by study participants for reducing 
waiting time include starting immunization early 
and employing more health workers to attend to 
babies. These suggestions need to be taken 
seriously by the management of these facilities. 

 

Adverse events following pentavalent vaccines 
have been found to be few and mild [6] with high 
immunogenic and safety profiles for pentavalent 
vaccines [4,8,10]. Adverse events following 
immunization (AEFI) with pentavalent vaccines 
were experienced by more than half of the 

babies in this study. However these were 
comparable with AEFI experienced following 
DPT immunization. A study done in Enugu 
Nigeria highlighted that a similar proportion of 
babies had AEFI following DPT vaccination [20]. 
The spectrum of adverse events identified by 
caregivers in this study is also similar to those 
experienced by babies who took DPT in a study 
done by Sharma et al in India [27]. 

 

The strengths of this study lie in the application 
of a standard questionnaire (SWISQ) to assess 
caregiver experiences within six months of the 
deployment of a new vaccine. The limitations of 
this study relate to the sample size and focus on 
only two immunization centers in the state. For 
this reason, further application of the SWISQ 
over a large sample of end users of pentavalent 
and other vaccines is recommended. 

 

4. CONCLUSION 

 

Pentavalent vaccines seem to be well accepted 
at the study sites with caregivers expressing 
satisfaction with services at the study centers. 
However there is need for the National Program 
on Immunization and its partners to produce and 
distribute appropriate vaccine-specific IEC 
materials at immunization clinics to aid health 
education activities and improve uptake of these 
vaccines. Improved staffing at immunization 
clinics, and better coordination of immunization 
activities, as suggested by the caregivers in this 
study, may further shorten waiting times and 
improve satisfaction with pentavalent and other 
vaccines. Experiences of AEFI in this study is 
comparable to that of DPT.  Reporting of AEFIs 
need to be encouraged at these centers. 

 

CONSENT  

 

Study participants gave written informed consent 
by signing a consent form after the study had 
been explained to them. All study participants 
were assured of confidentiality and that they 
were free to decide not to respond to any aspect 
of the questionnaire without fear of negative 
consequences. 
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